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1.0 PURPOSE AND OBJECTIVES 
 
 

This report provides a summary of the findings of the site monitoring events performed in 

calendar year 2005 (CY2005) at the Grenada Manufacturing facility in Grenada, Mississippi.  

A site location map is provided as Figure 1-1.  This site monitoring was performed in 

accordance with the Performance Monitoring Plan (PMP), Appendix E of the Design Basis 

Report for the Groundwater Interim Measure, prepared by Brown and Caldwell (BC) in April 2003 

and revised in September 2004.  The PMP provides for a means to evaluate the effectiveness 

of various corrective measures at the site. 

 

A baseline sampling event was performed in November 2003 and that data is presented in 

the Baseline Groundwater, Surface Water, and Sediment Sampling Report (BC, June 2004).  That 

report also summarizes site background, geology, and hydrogeology information, which is 

not repeated herein.  The construction of the permeable reactive barrier (PRB), which is the 

selected migration control groundwater measure, was completed in February 2005.  The 

specific objective of the CY2005 performance monitoring is to begin collecting data 

describing conditions following the construction of the PRB.  The key purpose of this report 

is to provide updated monitoring data that will be used as points of comparison to monitor 

the effectiveness of the PRB at preventing off-site migration of impacted groundwater to 

surface water and sediment.  For CY2005 the PMP calls for quarterly surface water 

monitoring events, a focused semi-annual groundwater monitoring event, and a site-wide 

semi-annual monitoring event.  This report addresses two quarterly monitoring events for 

surface water and two focused semi-annual groundwater monitoring events only, as those 

were the only samples collected in CY2005 due to legal issues that arose between 

ArvinMeritor and Textron.  The issues were resolved late in 2005, so the proposed scope of 

work for CY2006 will resume the monitoring program outlined in the PMP. 
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2.0 MONITORING STRATEGY AND METHODS 
 
 
This section describes the methods used to monitor groundwater and surface water at the 

site.  The groundwater and surface water quality were measured to monitor the effectiveness 

of the various corrective measures.  The groundwater was also analyzed for bioparameters to 

assess the extent to which natural attenuation is occurring.   

 
In general, the primary approach for monitoring the effectiveness of the PRB is through the 

use of groundwater monitoring wells installed upgradient, inside, and downgradient of the 

wall.  Due to the hydrogeology in this area of the site, each of these well locations contains a 

shallow and deep monitoring well so that the upper and lower portions of the aquifer can be 

monitored separately using nested pairs of monitoring wells.  These pairs of monitoring 

wells have been installed nearly perpendicular to the PRB alignment at two locations.  The 

locations of the wells in the vicinity of the PRB are shown on Figure 2-1.  Table 2-1 lists the 

locations monitored.  Table 2-2 shows the parameters analyzed for the given locations.   

 

The methods and procedures used to conduct the groundwater sampling are presented in 

Section 9.0 through Section 20.0 of the approved Quality Assurance Project Plan (QAPP) 

(Brown and Caldwell, November 2000), and include field sampling, laboratory analysis, 

sample chain of custody, quality control, and personnel certification.  Groundwater samples 

are analyzed primarily for the select volatile organic compounds (VOCs) and inorganics 

listed in Table 2-2.  Because semi-volatile organic compounds (SVOCs) are less of a concern 

in this area of the site, these parameters typically are not included in the semi-annual 

monitoring program.  Instead, SVOCs generally will be included in the biennial site-wide 

monitoring program. 

 

In addition to groundwater monitoring, surface water sampling and analysis is performed 

quarterly, at the request of the United States Environmental Protection Agency (USEPA), to 

monitor site constituents in Riverdale Creek.  Surface water sampling was performed in 

accordance with the procedures outlined in the Baseline Sampling Report because the 

approved QAPP (BC, November 2000) is in the process of being updated.  These 

procedures were previously approved by the USEPA as part of revisions to the PMP.  The 





Table 2-1

LIST OF MONITORING WELLS AND SURFACE WATER LOCATIONS

Grenada Manufacturing Site
Grenada, Mississippi

SAMPLE 
LOCATION PARAMETERS

SHALLOW (S) /
DEEP (D)

Monitoring Well 
Location

MW - 5 Inorganics, Volatile Organic Compounds (VOCs), 
Semivolatile Organic Compounds (SVOCs), Field 

Bioparameters

S

MW - 10 Inorganics, VOCs, SVOCs, Field Bioparameters D

MW - 14 Inorganics, VOCs, SVOCs, Field Bioparameters S

MW - 41 Inorganics, VOCs, SVOCs, Field Bioparameters S

MW - 42 Inorganics, VOCs, SVOCs, Field Bioparameters D

MW - 43 Inorganics, VOCs, SVOCs, Field Bioparameters, 
Dissolved Total Organic Carbon S

MW - 44 Inorganics, VOCs, SVOCs, Field Bioparameters, 
Dissolved Total Organic Carbon D

MW - 45 Inorganics, VOCs, SVOCs, Field Bioparameters S

MW - 46 Inorganics, VOCs, SVOCs, Field Bioparameters D

MW - 47 Inorganics, VOCs, SVOCs, Field Bioparameters S

MW - 48 Inorganics, VOCs, SVOCs, Field Bioparameters D
MW - 49 Inorganics, VOCs, SVOCs, Field Bioparameters, 

Dissolved Total Organic Carbon S
MW - 50 Inorganics, VOCs, SVOCs, Field Bioparameters, 

Dissolved Total Organic Carbon D

MW - 51 Inorganics, VOCs, SVOCs, Field Bioparameters S

MW - 52 Inorganics, VOCs, SVOCs, Field Bioparameters D

MW - 53 Inorganics, VOCs, SVOCs, Field Bioparameters S

MW - 54 Inorganics, VOCs, SVOCs, Field Bioparameters D
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Table 2-1

LIST OF MONITORING WELLS AND SURFACE WATER LOCATIONS

Grenada Manufacturing Site
Grenada, Mississippi

SAMPLE 
LOCATION PARAMETERS

SHALLOW (S) /
DEEP (D)

Surface Water 
Location

SW-9 Inorganics, VOCs, Field Bioparameters --

SW-12 Inorganics, VOCs, Field Bioparameters --

SW-17 Inorganics, VOCs, Field Bioparameters --

SW-19 Inorganics, VOCs, Field Bioparameters --

SW-22 Inorganics, VOCs, Field Bioparameters --

aSVOCs only monitored during November 2005 sampling event.
bRefer to Table 2-2 for a list of specific constituents.
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Table 2-2 
 

LIST OF CONSTITUENTS FOR GROUNDWATER AND SURFACE WATER 
MONITORING 

 
Grenada Manufacturing  

Grenada, Mississippi 
 
 
Constituents of Concern 
 

 

  
VOCs METALS 
Trichloroethene (TCE) Arsenic 
cis-1,2-Dichloroethene (Cis-1,2-DCE) Chromium (hexavalent and total) 
Vinyl Chloride (VC) Lead 
Benzene  
1,2-Dichloroethane SVOCsa, b

1,1,-Dichloroethene Bis(2-ethyl-hexyl)Phthalate 
1,1,2-Trichloroethane  
Tetrachloroethene (PCE)  
Toluene  
  
FIELD BIOPARAMETERS  
Temperature  
Dissolved Oxygena  
Manganesea  
Irona  
Carbon Dioxidea  
Hydrogen Sulfidea  
pH   
Oxidation-Reduction Potential (ORP)a  
Specific Conductivity  
  
  
  
  
  
  
aOnly groundwater samples were analyzed for these parameters.  
bOnly monitored during November 2005 groundwater sampling event. 

P:\PROJ\127939 - Grenada SW-GW\CY2005 Annual Report\Table 2-2 List of Analytes.doc 
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constituents monitored as part of the surface water monitoring program are very similar to 

the groundwater monitoring parameters for the PRB.  The surface water monitoring is 

explained further in Section 2.3. 

 

2.1 GROUNDWATER SAMPLING AND MONITORING 

 

Groundwater was collected from the monitoring wells listed on Table 2-1, as outlined in the 

USEPA-approved PMP.  The groundwater samples were analyzed in the field for select 

parameters and by Empirical Laboratories, LLC (formerly ELAB, Inc.) in 

Nashville, Tennessee for the parameters listed in Table 2-2.  The samples were appropriately 

preserved, which included storage at approximately 4°C, immediately upon collection and 

thereafter during shipment to the laboratory, and until analyses were performed.  Field 

measurements and observations were recorded in the field log book and are summarized on 

the Field Sample Data Forms (included in Appendix A).  The samples were then shipped to 

the laboratory in accordance with standard chain-of-custody procedures.  Chain-of-custody 

records and laboratory analytical reports are included in Appendix B. 

 

As indicated on Table 2-1, the monitoring wells were sampled for field analysis of indicator 

parameters for biodegradation of VOCs.  The field bioparameters (see Table 2-2) include 

carbon dioxide, iron (II), manganese (II), hydrogen sulfide, dissolved oxygen (DO), and 

oxidation-reduction potential (ORP or Eh).  Bioparameters are measures or indicators of 

conditions favorable to natural attenuation and/or the extent to which natural attenuation 

(reductive dechlorination) is occurring.   

 

2.2 INTRINSIC REMEDIATION DATA REVIEW 

 

Intrinsic remediation relies on the natural restorative capacity of aquifers to control 

migration and reduce the mass of constituents of concern through adsorption, diffusion, 

dispersion, volatilization, and degradation.  These processes must be scientifically evaluated 

and monitored to determine if they may aid in achieving site-specific goals.  An 

understanding of the hydrogeologic conditions, groundwater quality, the properties of the 

constituents of concern, and bioparameters may provide qualitative evidence of intrinsic 
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remediation (i.e., natural attenuation) and indicate the extent to which biodegradation 

contributes to natural attenuation.  A more detailed discussion of intrinsic remediation is 

provided in the Baseline Sampling Report. 

 

The bioparameters that can be used to evaluate a site for reductive dechlorination are 

presented in Table 2-2.  Bioparameter data obtained from locations within and outside of the 

plume were compared in order to identify the probable mechanism(s) for reductive 

dechlorination.  By evaluating these parameters and comparing the relative values obtained 

at different locations within the aquifer, insight can be gained with respect to whether 

conditions are continuing to support reductive dechlorination. 

 

2.3 SURFACE WATER SAMPLING 

 

The groundwater in the uppermost aquifer at the site flows toward and discharges to 

Riverdale Creek.  Surface water samples were collected at five (5) sample locations (SW-9, 

SW-12, SW-17, SW-19, and SW-22), as indicated on Figure 2-2.  In order to compare 

previously gathered data, these sample locations coincide with previous surface water 

sampling events.  In addition, the sample designations match those assigned in previous 

investigations.  These locations include one sample collected approximately 300 feet 

upstream of the Outfall Ditch on Riverdale Creek, one at the confluence of the Outfall 

Ditch and Riverdale Creek, one in Riverdale Creek parallel to the alignment of the PRB 

approximately 400 feet downstream of the Outfall Ditch, and two further downstream of 

the PRB.  The two samples downstream of the PRB consisted of one sample approximately 

2,000 feet downstream of the Outfall Ditch (roughly 400 feet downstream of the PRB) and 

the other approximately 3,000 feet downstream of the Outfall Ditch near the Highway 51 

bridge.   

 

Surface water samples were collected near the east bank of Riverdale Creek at locations 

exhibiting the greatest degree of homogeneity.  Surface water samples were collected from 

downstream to upstream so that sediment is not transported to unsampled locations.  At 

each of the sample locations, a water sample was collected near the surface of the creek.   
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At each sample location, water temperature, pH, and specific conductance were measured in 

the field using a thermometer, portable field pH meter, and specific conductance meter.  

Results were recorded in the field log book.  Meter probes were gently wiped with a paper 

towel and then rinsed with deionized water before and after each use.  The pH and specific 

conductivity meters were calibrated and calibration records were maintained in the field log 

book.  Sampling equipment was decontaminated prior to sampling in accordance with 

USEPA established protocols. 

 

The surface water samples were analyzed by Empirical Laboratories, LLC (formerly 

ELAB, Inc.) in Nashville, Tennessee for VOCs and inorganic parameters listed in Table 2-2.  

The samples were appropriately preserved, which included storage at approximately 4°C, 

immediately upon collection and thereafter during shipment to the laboratory, and until 

analyses were performed.  Field measurements and observations were recorded in the field 

log book and are summarized on the Field Sample Data Forms (included in Appendix A).  

The samples were then shipped to the laboratory in accordance with standard 

chain-of-custody procedures.  Chain-of-custody records and laboratory analytical reports are 

included in Appendix B. 

 

2.4 QUALITY ASSURANCE AND QUALITY CONTROL  

 

Quality assurance/quality control (QA/QC) of sampling and analysis was maintained and 

monitored by collection and analysis of field QA/QC samples, and analysis of 

method-required laboratory QA/QC samples.  One duplicate, one matrix spike/matrix spike 

duplicate (MS/MSD), and one equipment blank were collected during each groundwater 

sampling event.  One duplicate was collected during each surface water event.  For each 

groundwater and surface water sampling event, one trip blank was sent with each shipment 

of samples and one temperature control blank was placed in each cooler.  A chain-of-

custody form and Field Sample Data Form were completed after sample collection and 

master field log documentation.  The chain-of-custody forms accompanied the samples to 

the laboratory.  The field personnel collecting the samples were responsible for the custody 

of the samples until transportation to the laboratory.  Sample transfer required the 

individuals relinquishing and receiving the samples to sign, date, and note the time on the 
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chain-of-custody forms.  Field Sample Data Forms are included in Appendix A.  Copies of 

the chain-of-custody forms are included in Appendix B.   Results of the QA/QC analyses 

are included with the laboratory reports located in Appendix B.  These samples generated 

data used to evaluate the quality of both field and laboratory procedures. 

 

2.5 DECONTAMINATION AND INVESTIGATION-DERIVED WASTE 

 

Field equipment, such as non-dedicated sampling or downhole measurement equipment was 

decontaminated between each sampling location following the procedures outlined in the 

QAPP.  Purge water developed during the sampling event was placed into Department of 

Transportation (DOT)-approved 55-gallon drums and stored on site.  Previous groundwater 

analyses were used to characterize the purge water for transportation and disposal by a 

licensed waste transporter retained by ArvinMeritor.  BC provided ArvinMeritor with the 

number of drums, estimated volume of purge water, and previous analytical results.  

Additionally, BC clearly labeled each drum as to contents and date, as required for proper 

storage.  The waste transporter developed the waste disposal manifests and delivered the 

manifests to ArvinMeritor for signature.  The waste transporter then labeled each drum for 

transport and transported the drums under manifest for disposal on ArvinMeritor’s behalf. 

 

2.6 HEALTH AND SAFETY 

 

Work performed per the approved PMP was conducted in accordance with a site-specific 

Health and Safety Plan (HASP), dated March 2005, which was developed consistent with 

OSHA requirements. 
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3.0 MONITORING RESULTS 

 
 
During 2005, two quarterly surface water sampling events and two semi-annual groundwater 

sampling events were conducted. The following sections discuss the results of the sample 

analyses.  Complete laboratory sample reports are available in Appendix B. 

 

3.1 GROUNDWATER RESULTS 

 

Tables 3-1 through 3-4 represent the groundwater data collected during the 2005 

performance monitoring (highlighted in bold), as well as the historical data for all wells in the 

performance monitoring program.  Table 3-1 presents the detected VOC concentrations.  

The VOC data are organized with the first three columns containing trichloroethene (TCE) 

and its degradation (or daughter) products:  cis-1,2-dichloroethene (cis-1,2-DCE) and vinyl 

chloride.  The remaining columns of VOC data are organized by frequency of detection.  

Table 3-2 presents the SVOC data and Table 3-3 presents the inorganics data.  Those 

concentrations in Table 3-1, Table 3-2, or Table 3-3 that exceeded a site-specific risk-based 

action level or the USEPA maximum contaminant level (MCL) are highlighted.  

Bioparameter data are presented in Table 3-4.  The bioparameter data are grouped into the 

following four categories:  electron acceptors, indicators of degradation (i.e., ethene), 

nutrients, and geochemical parameters.  Note that only field bioparameters were sampled in 

2005.   

 

During the semi-annual groundwater sampling events, the monitoring wells within the upper 

portion of the Upper Aquifer (MW-5, MW-14, MW-41, MW-43, MW-45, MW-47, MW- 50, 

MW-51, and MW-53) were sampled to establish trends within the upper portion of the 

plume.  The monitoring wells within the lower portion of the Upper Aquifer (MW-10, 

MW-42, MW-44, MW-46, MW-48, MW-49, MW-52, and MW-54) were sampled to establish 

trends within the lower portion of the plume.   

 

 

 

 



TABLE 3-1

RESULTS FOR DETECTED VOCS IN GROUNDWATER

Grenada Manufacturing Site
Grenada, Mississippi

Well Name Sample Date Well Type

USEPA MCL* 0.005 0.07 0.002 0.005 0.005 0.007 1 0.005 0.005
Site Specific Risk 1x10-6* 0.0061 0.57 3.5E-05 0.29 0.00074 0.00011 5.7 0.0012 0.0023

MW-1 Aug. '91 Upper 7.70 JDX NA 3.8 JE 0.012 J 0.0019 J 0.33 JE 0.14 J 0.007 J 0.0012 J
MW-1 Dec. '91 7.9 D NA 4.9 D UD UD UD UD UD UD
MW-1 Jan. '93 4.9 D NA 4.6 D UD UD UD UD UD UD
MW-1 Oct. '98 UD 62 D 1.2 D UD  UD UD UD UD UD
MW-1 Oct. '00 6.1 D 20 D 1.5 D UD UD 0.099 JD UD UD UD
MW-1 Nov. '03 3.1 D 31 D 1.2 D UD UD UD UD UD UD

MW-2 Aug. '91 Upper 480 JD NA 18 JE 0.074 J 0.011 J 2.5 JE 2.8 JE 0.16 J U
MW-2 Dec. '91 690 D NA UD UD UD UD UD UD UD
MW-2 Jan. '93 560 D NA UD UD UD UD UD UD UD
MW-2 Oct. '98 650 D 170 D 6.6 D 0.08 JD  UD 0.25 JD 2.2 D UD UD

MW-3 Aug. '91 Upper 0.29 JD NA U 0.0047 J U 0.0067 J 0.0007 J U 0.0005 J
MW-3 Dec. '91 3 D NA UD 0.01 D UD UD UD UD UD
MW-3 Jan. '93 1.2 D NA UD UD UD UD UD UD UD

MW-4 Aug. '91 Upper 3.5 JDX NA 6.5 JD U 0.0033 J 0.049 0.1 0.0032 J 0.0022 J
MW-4 Dec. '91 3.9 D NA UD UD UD UD UD UD UD
MW-4 Jan. '93 2.9 D NA 5.9 D UD UD UD UD UD UD
MW-4 Oct. '98 3.7 D 16 D 3.2 D 0.0055 J  U 0.036 0.082 U 0.0028 J
MW-4 Oct. '00 3.3 D 24 D 3.3 D UD UD UD 0.07 JD UD UD
MW-4 Nov. '03 2.9 D 17 D 4.1 D UD UD UD 0.063 JD UD UD

DW-4 Oct. '98 Lower 20 D 5.7 D 1.2 D 0.054 0.044  0.037 U U 0.0092 J

MW-5 Aug. '91 Upper 1.5 JD NA U 0.0018 J U U 0.029 0.008 J U
MW-5 Dec. '91 1.2 D NA UD UD UD UD UD UD UD
MW-5 Jan. '93 15 D NA UD UD UD UD UD UD UD
MW-5 Oct. '98 100 D 37 D 0.2 JD UD  UD UD UD UD UD
MW-5 Dupe Oct. '98 99 D 36 D 0.2 JD UD  UD UD UD UD UD
MW-5 Oct. '00 69 D 45 D UD UD UD UD UD UD UD
MW-5 Nov. '03 0.6 D 0.42 D UD UD UD UD UD UD UD
MW-5 May '04 1.5 D 1 D UD UD UD UD UD UD UD
MW-5 Mar. '05 30 D 8.2 D UD UD UD UD UD UD UD
MW-5 Nov. '05 0.82 D 0.25 D UD UD UD UD UD UD UD

MW-6 Aug. '91 Upper 9 JD NA 24 JD 0.027 0.012 0.12 1.1 JD 0.019 0.0017 J
MW-6 Dec. '91 2.7 D NA UD UD UD UD UD UD UD
MW-6 Jan. '93 9.8 D NA 62 D UD UD UD 0.81 JD UD UD
MW-6 Oct. '98 2.9 D 20 D 18 D U  U 0.032 0.16 U 0.0015 J
MW-6 Oct. '00 3.5 D 3.2 D 1.2 D 0.025 D U 0.012 JD 0.0068 JD U U
MW-6 Nov. '03 0.87 D 12 D 28 D UD UD UD 0.16 JD UD UD

(mg/L) (mg/L)(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

1,1,2-
Trichloro-

ethane Benzene

cis-1,2-
Dichloro-  

ethene
Trichloro-

ethene Vinyl chloride
Tetrachloro-

ethene
1,2-Dichloro-  

ethane
1,1-Dichloro- 

ethene Toluene
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TABLE 3-1

RESULTS FOR DETECTED VOCS IN GROUNDWATER

Grenada Manufacturing Site
Grenada, Mississippi

Well Name Sample Date Well Type

USEPA MCL* 0.005 0.07 0.002 0.005 0.005 0.007 1 0.005 0.005
Site Specific Risk 1x10-6* 0.0061 0.57 3.5E-05 0.29 0.00074 0.00011 5.7 0.0012 0.0023

(mg/L) (mg/L)(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

1,1,2-
Trichloro-

ethane Benzene

cis-1,2-
Dichloro-  

ethene
Trichloro-

ethene Vinyl chloride
Tetrachloro-

ethene
1,2-Dichloro-  

ethane
1,1-Dichloro- 

ethene Toluene

MW-7 Aug. '91 Upper 0.019 J NA U U U U U U U
MW-7 DUP Aug. '91 0.014 J NA U U U U U U U
MW-7 Dec. '91 0.015 NA U U U U U U U
MW-7 Jan. '93 0.0078 J NA U U U U U U U
MW-7 Oct. '00 0.05 0.0061 U U U U U U U
MW-7 Nov. '03 0.014 0.00078 J U U U U U U U

MW-8 Dec. '91 Lower 0.42 D NA UD UD UD UD UD UD UD
MW-8 Jan. '93 0.3 D NA UD UD UD UD UD UD UD
MW-8 Oct. '00 0.12 0.0032 J U U U U U U U
MW-8 Nov. '03 0.11 0.0038 U U U U U U U

MW-9 Dec. '91 Lower U NA U U U U U U U
MW-9 Jan. '93 U NA U U U U U U U
MW-9 DUP Jan. '93 U NA U U U U U U U
MW-9 Nov. '03 U U U U U U U U U

MW-10 Aug. '91 Lower 0.0051 J NA U U U U U U U
MW-10 Jan. '93 0.0023 J NA U U U U U U U
MW-10 Oct. '98 0.0065 JD UD UD UD  UD UD UD UD UD
MW-10 Oct. '00 0.0043 J U U U U U U U U
MW-10 Nov. '03 0.0033 U U U U U U U U
MW-10 Mar. '05 0.0049 0.0014 U U U U U U U
MW-10 Nov. '05 0.0039 0.0013 U U U U U U U

MW-11 Dec. '91 Upper 0.072 NA U U U U U U U
MW-11 Jan. '93 0.025 NA U U U U U U U
MW-11 Oct. '00 1.4 D 0.038 D UD UD UD UD UD UD UD
MW-11 Nov. ' 03 0.013 0.00047 J U U U U U U U

MW-12 Dec. '91 Upper U NA U U U U U U U
MW-12 Jan. '93 0.0075 J NA U U U U U U U
MW-12 Oct. '98 0.022 0.19 U U  U U U U U
MW-12 Oct. '00 0.062 0.11 U U U U U U U
MW-12 Nov. '03 0.004 0.031 U U U U U U U
MW-12 Dup Nov. '03 0.0043 0.032 U U U U U U U

MW-13 Dec. '91 Upper U NA U U U U U U U
MW-13 Jan. '93 U NA U U U U U U U
MW-13 Oct. '00 U U U U U U U U U
MW-13 Nov. '03 U U U U U U U U U
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TABLE 3-1

RESULTS FOR DETECTED VOCS IN GROUNDWATER

Grenada Manufacturing Site
Grenada, Mississippi

Well Name Sample Date Well Type

USEPA MCL* 0.005 0.07 0.002 0.005 0.005 0.007 1 0.005 0.005
Site Specific Risk 1x10-6* 0.0061 0.57 3.5E-05 0.29 0.00074 0.00011 5.7 0.0012 0.0023

(mg/L) (mg/L)(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

1,1,2-
Trichloro-

ethane Benzene

cis-1,2-
Dichloro-  

ethene
Trichloro-

ethene Vinyl chloride
Tetrachloro-

ethene
1,2-Dichloro-  

ethane
1,1-Dichloro- 

ethene Toluene

MW-14 Dec. '91 Upper 0.38 D NA U U U U U U U
MW-14 Jan. '93 0.33 D NA UD UD UD UD UD UD UD
MW-14 Oct. '98 1.2 D 0.5 D  UD  UD  UD  UD  UD UD  UD
MW-14 Oct. '00 4.8 D 2.4 D UD UD UD UD UD UD UD
MW-14 Nov. '03 0.45 D 0.19 D UD UD UD UD UD UD UD
MW-14 Mar. '05 0.016 JD 4.8 D 0.25 D UD UD UD UD UD UD
MW-14 Nov. '05 0.0018 0.15 0.10 U U U U U U

MW-15 Dec. '91 Upper 3.5 D NA 5.6 D UD UD UD UD UD UD
MW-15 Jan. '93 3.3 D NA UD UD UD UD UD UD UD
MW-15 Oct. '98 5.2 D 2.3 D 0.0078 J 0.012  U 0.01 U U U
MW-15 Oct. '00 3.4 D 1.8 D UD UD UD UD UD UD UD
MW-15 Nov. '03 2.5 D 3.4 D 0.1 D UD UD UD UD UD UD

MW-16 Dec. '91 Upper 7.1 JD NA 55 D UD UD UD UD UD UD
MW-16 Jan. '93 5.5 D NA UD UD UD UD UD UD UD
MW-16 Oct. '98 2.8 D 3.7 D 0.36 0.0061 J  U 0.012 U U U
MW-16 Oct. '00 3.8 D 4 D 0.49 D UD UD 0.014 JD UD UD UD
MW-16 DUP Oct. '00 4.4 D 4.3 D 0.54 D UD UD UD UD UD UD
MW-16 Nov. '03 2.3 D 3 D 0.41 D UD UD UD UD UD UD

MW-17 Jan. '93 Lower 11 D NA UD UD UD UD UD UD UD
MW-17 Feb. '93 12 D NA UD UD UD UD UD UD UD
MW-17 DUP Feb. '93 11 D NA UD UD UD UD UD UD UD
MW-17 Oct. '98 13 D 2.8 D 0.31 JD UD  UD UD UD UD UD
MW-17 Oct. '00 9 D 1.9 D 0.14 JD UD UD UD UD UD UD
MW-17 Nov. '03 8.3 D 2.3 D 0.23 D UD UD UD UD UD UD
MW-17 DUP Nov. '03 8.7 D 2.3 D 0.21 D UD UD UD UD UD UD

MW-20 Jan. '93 Upper 0.018 NA U U U U U U U
MW-20 Feb. '93 0.024 NA U U U U U U U
MW-20 Nov. '03 0.066 0.079 0.00051 J U U U U U U

MW-23 Jan. '93 Upper 9 D NA U 0.0025 J U 0.0096 J U U U
MW-23 Feb. '93 6.4 D NA UD UD UD UD UD UD UD
MW-23 Oct. '98 0.2 D 0.095 D 0.011 JD UD  UD UD UD UD UD
MW-23 Oct. '00 11 D 5 D 0.31 D 0.005 JD U 0.059 D UD UD UD
MW-23 Nov. '03 1.6 D 1.8 D 0.2 D UD UD 0.025 D UD UD UD
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TABLE 3-1

RESULTS FOR DETECTED VOCS IN GROUNDWATER

Grenada Manufacturing Site
Grenada, Mississippi

Well Name Sample Date Well Type

USEPA MCL* 0.005 0.07 0.002 0.005 0.005 0.007 1 0.005 0.005
Site Specific Risk 1x10-6* 0.0061 0.57 3.5E-05 0.29 0.00074 0.00011 5.7 0.0012 0.0023

(mg/L) (mg/L)(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

1,1,2-
Trichloro-

ethane Benzene

cis-1,2-
Dichloro-  

ethene
Trichloro-

ethene Vinyl chloride
Tetrachloro-

ethene
1,2-Dichloro-  

ethane
1,1-Dichloro- 

ethene Toluene

MW-24 Jan. '93 Upper 11 D NA UD UD UD UD 660 D UD 0.63 JD
MW-24 Feb. '93 4.4 JD NA UD UD UD UD 150 D UD UD

MW-25 Jan. '93 Upper 360 D NA UD UD UD UD UD UD UD
MW-25 Feb. '93 240 D NA 12 D UD UD UD UD UD UD
MW-25 Oct. '00 130 D 36 D 2.2 JD 0.28 0.028 0.81 D 0.36 0.76 0.0032 J
MW-25 Nov. '03 260 D 64 D 7 D 0.33 JD UD 0.69 JD 0.44 JD UD UD

MW-41 Nov. '03 Upper 7.6 D 10 D 3.2 D UD UD UD UD UD UD
MW-41 Mar. '05 UD 1.6 D 0.36 D UD UD UD UD UD UD
MW-41 Nov. '05 UD 1.7 D 0.3 D UD UD UD UD UD UD

MW-42 Nov. '03 Lower 6.7 D 12 D 8.2 D UD UD UD UD UD UD
MW-42 Mar. '05 7.6 D 18 D 0.54 D UD UD 0.059 JD UD UD UD
MW-42 Nov. '05 UD 7.1 D 2.8 D UD UD UD UD UD UD

MW-43 Mar. '05 Upper U 0.019 0.0037 U 0.0019 U U U 0.0012
MW-43 Diff Nov. '05 U U U U 0.0025 U U U 0.0058

MW-44 Mar. '05 Lower U 0.16 0.022 U U U U U 0.001
MW-44 DUP Mar. '05 U 0.14 0.019 U 0.00054 J U U U 0.00094 J
MW-44 Nov. '05 U 0.031 0.0031 U U U U U 0.0014
MW-44 Diff Nov. '05 U 0.032 0.0029 U U U U U 0.0014

MW-45 Nov. '03 Upper 15 D 12 D 0.84 D 0.037 JD UD 0.063 JD UD UD UD
MW-45 Mar. '05 15 D 13 D 4.1 D 0.04 JD UD 0.062 JD UD UD UD
MW-45 Nov. '05 11 D 12 D 1.5 D UD UD UD UD UD UD

MW-46 Nov. '03 Lower 11 D 7.9 D 0.58 D UD UD UD UD UD UD
MW-46 Mar. '05 15 D 8.3 D 0.53 D UD UD 0.038 JD UD UD UD
MW-46 Nov. '05 14 D 7.0 D 0.52 D UD UD UD UD UD UD

MW-47 Nov. '03 Upper 0.00068 J 0.003 U U U U U U U
MW-47 Mar. '05 0.0011 0.0039 U U U U 0.00024 J U 0.00034 J
MW-47 Nov. '05 U 0.0046 U U U U U U U

MW-48 Nov. '03 Lower 0.39 D 0.47 D UD UD UD UD UD UD UD
MW-48 Mar. '05 0.0038 JD 0.59 D 0.0065 JD UD UD UD UD UD UD
MW-48 Nov. '05 U 0.093 0.19 U U U U U U

MW-49 Mar. '05 Lower 0.51 D 0.72 D 0.05 D UD UD 0.003 JD UD UD UD
MW-49 Diff Nov. '05 UD 0.55 D UD UD UD UD UD UD UD
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TABLE 3-1

RESULTS FOR DETECTED VOCS IN GROUNDWATER

Grenada Manufacturing Site
Grenada, Mississippi

Well Name Sample Date Well Type

USEPA MCL* 0.005 0.07 0.002 0.005 0.005 0.007 1 0.005 0.005
Site Specific Risk 1x10-6* 0.0061 0.57 3.5E-05 0.29 0.00074 0.00011 5.7 0.0012 0.0023

(mg/L) (mg/L)(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

1,1,2-
Trichloro-

ethane Benzene

cis-1,2-
Dichloro-  

ethene
Trichloro-

ethene Vinyl chloride
Tetrachloro-

ethene
1,2-Dichloro-  

ethane
1,1-Dichloro- 

ethene Toluene

MW-50 Mar. '05 Upper U 0.0071 U U U U U U U
MW-50 Diff Nov. '05 U 0.0017 U U U U U U U

MW-51 Nov. '03 Upper 0.026 0.043 U U U U U U U
MW-51 Mar. '05 0.0074 0.0095 U U U U U U U
MW-51 Nov. '05 0.026 0.041 U U U U U U U

MW-52 Nov. '03 Lower 0.3 D 0.39 D UD UD UD UD UD UD UD
MW-52 Mar. '05 0.75 D 0.6 D 0.058 D UD UD UD UD UD UD
MW-52 Nov. '05 0.54 D 0.45 D 0.049 D UD UD UD UD UD UD
MW-52 DUP Nov. '05 0.52 D 0.43 D 0.047 D UD UD UD UD UD UD

MW-53 Nov. '03 Upper 0.0033 0.0082 U U U U U U U
MW-53 Mar. '05 0.0047 0.017 U U U U U U U
MW-53 Nov. '05 0.14 D 0.28 D 0.067 D UD UD UD UD UD UD

MW-54 Nov. '03 Lower 0.02 D 0.12 D 0.0049 D UD UD UD UD UD UD
MW-54 Mar. '05 0.017 0.089 0.0032 U U U U U U 
MW-54 Nov. '05 0.028 0.12 0.0054 U U U U U U

RT-1 Jan. '93 Upper 0.09 NA U U U U U U U
RT-1 DUP Jan. '93 0.095 NA U U U U U U U
RT-1 Oct. '00 0.14 0.0026 J U U U U U U U
RT-1 Nov. '03 0.19 0.06 0.0019 J U U U U U U

RT-2 Jan. '93 Upper 63 D NA UD UD UD UD UD UD UD
RT-2 Oct. '00 8.7 D 3.2 D 0.071 0.018 UD 0.015 0.0035 J 0.0018 J UD
RT-2 Nov. '03 9.6 D 20 D 2.9 D UD UD 0.09 JD UD UD UD

RT-3 Jan. '93 Upper 130 D NA UD 0.45 JD UD UD 0.11 JD UD UD
RT-3 Oct. '00 38 D 16 D 0.62 D 0.2 D UD 0.15 D 0.38 D 0.014 JD UD
RT-3 Nov. '03 11 D 22 D 4.7 D UD UD UD 0.23 D UD UD

RT-5 Jan. '93 Upper 2.6 D NA UD UD UD UD UD UD UD
RT-5 Oct. '98 10 D 6.1 D 0.18 JD UD  UD UD UD UD UD
RT-5 Oct. '00 0.44 D 0.92 D 0.012 JD UD UD UD UD UD UD
RT-5 Nov. '03 7.9 D 5.6 D 0.27 D UD UD UD UD UD UD
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TABLE 3-1

RESULTS FOR DETECTED VOCS IN GROUNDWATER

Grenada Manufacturing Site
Grenada, Mississippi

Well Name Sample Date Well Type

USEPA MCL* 0.005 0.07 0.002 0.005 0.005 0.007 1 0.005 0.005
Site Specific Risk 1x10-6* 0.0061 0.57 3.5E-05 0.29 0.00074 0.00011 5.7 0.0012 0.0023

(mg/L) (mg/L)(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

1,1,2-
Trichloro-

ethane Benzene

cis-1,2-
Dichloro-  

ethene
Trichloro-

ethene Vinyl chloride
Tetrachloro-

ethene
1,2-Dichloro-  

ethane
1,1-Dichloro- 

ethene Toluene

* Shading and/or dots indicate that result exceeded USEPA MCLs and/or Site-Specific Risk-Based Goals.
U = Not Detected
D = Sample was diluted
J = Sample was estimated
B = The constituent was also detected in a blank
E = Exceeds the highest concentration level on the standard curve
X = Result associated with a laboratory contaminant
NA = Not Available or Not Analyzed
NS = Not Sampled
Diff. = samples taken using diffusion bag samplers.
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TABLE 3-2

RESULTS FOR DETECTED SVOCS IN GROUNDWATER

Grenada Manufacturing Site
Grenada, Mississippi

Well Name Sample Date Well Type

Bis (2-ethyl 
hexyl) 

phthalate Well Name Sample Date Well Type

Bis (2-ethyl 
hexyl) 

phthalate Well Name Sample Date Well Type

Bis (2-ethyl 
hexyl) 

phthalate
(mg/L) (mg/L) (mg/L)

USEPA MCL* 0.006 USEPA MCL* 0.006 USEPA MCL* 0.006
Site Specific Risk 1x10-6* 0.0048 Site Specific Risk 1x10-6* 0.0048 Site Specific Risk 1x10-6* 0.0048

MW-1 Aug. 1991 Upper 0.0011 J MW-13 Oct. 2000 Upper U MW-47 Nov. 2003 Upper U
MW-1 Oct. 2000 Upper 0.011 MW-13 Nov. 2003 Upper 0.0012 J MW-47 Nov. 2005 Upper U
MW-1 Nov. 2003 Upper 0.001 J

MW-14 Oct. 2000 Upper U MW-48 Nov. 2003 Lower U
MW-2 Aug. 1991 Upper 0.0052 J MW-14 Nov. 2003 Upper U MW-48 Nov. 2005 Lower U

MW-14 Nov. 2005 Upper U
MW-3 Aug. 1991 Upper 0.0016 J MW-49 Nov. 2005 Lower U

MW-15 Oct. 2000 Upper U
MW-4 Aug. 1991 Upper 0.0010 J MW-15 Nov. 2003 Upper U MW-50 Nov. 2005 Upper U
MW-4 Oct. 2000 Upper U
MW-4 Nov. 2003 Upper U MW-16 Oct. 2000 Upper U MW-51 Nov. 2003 Upper U

MW-16 DUPE Oct. 2000 Upper U MW-51 Nov. 2005 Upper U
MW-5 Aug. 1991 Upper 0.0011 J MW-16 Nov. 2003 Upper U
MW-5 Oct. 2000 Upper 0.0022 J MW-52 Nov. 2003 Lower U
MW-5 Nov. 2003 Upper U MW-17 Oct. 2000 Lower U MW-52 DUP Nov. 2003 Lower U
MW-5 Nov. 2005 Upper U MW-17 Nov. 2003 Lower U MW-52 Nov. 2005 Lower U

MW-17 DUP Nov. 2003 Lower U MW-52 DUP Nov. 2005 Lower U
MW-6 Aug. 1991 Upper 0.0071 J
MW-6 Oct. 2000 Upper U MW-20 Nov. 2003 Upper U MW-53 Nov. 2003 Upper U
MW-6 Nov. 2003 Upper U MW-53 Nov. 2005 U

MW-23 Oct. 2000 Upper U
MW-7 Aug. 1991 Upper U MW-23 Nov. 2003 Upper U MW-54 Nov. 2003 Lower U
MW-7 DUP Aug. 1991 Upper 0.0007 J MW-54 Nov. 2005 Lower U
MW-7 Oct. 2000 Upper 0.0065 MW-25 Oct. 2000 Upper U
MW-7 Nov. 2003 Upper U MW-25 Nov. 2003 Upper U RT-1 Oct. 2000 Upper U

RT-1 Nov. 2003 Upper U
MW-8 Oct. 2000 Lower U MW-41 Nov. 2003 Upper U
MW-8 Nov. 2003 Lower U MW-41 Nov. 2005 Upper U RT-2 Oct. 2000 Upper U

RT-2 Nov. 2003 Upper U
MW-9 Nov. 2003 Lower U MW-42 Nov. 2003 Lower 0.0014 J

MW-42 Nov. 2005 Lower U RT-3 Oct. 2000 Upper U
MW-10 Oct. 2000 Lower U RT-3 Nov. 2003 Upper U
MW-10 Nov. 2003 Lower 0.0011 J MW-43 Nov. 2005 Upper U
MW-10 Nov. 2005 Lower U RT-5 Oct. 2000 Upper U

MW-44 Nov. 2005 Lower U RT-5 Nov. 2003 Upper U
MW-11 Oct. 2000 Upper 0.005 J
MW-11 Nov. 2003 Upper U MW-45 Nov. 2003 Upper U

MW-45 Nov. 2005 Upper U
MW-12 Oct. 2000 Upper 0.0073
MW-12 Nov. 2003 Upper U MW-46 Nov. 2003 Lower U
MW-12 DUP Nov. 2003 Upper U MW-46 Nov. 2005 Lower U

Notes:
* Shading and/or dots indicate a result exceeded the USEPA MCL and/or Region 9 PRG
U = Not Detected
D = Sample was diluted
J = Sample was estimated
B = The constituent was also detected in a blank
E = Exceeds the highest concentration level on the standard curve
X = Result associated with a laboratory contaminant
NA = Not Available or Not Analyzed
NS = Not Sampled
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TABLE 3-3

RESULTS FOR DETECTED INORGANICS IN GROUNDWATER

Grenada Manufacturing Site
Grenada, Mississippi

Well Name Sample Date Well Type Arsenic
Chromium 

(total)
Hexavalent 
Chromium Lead

(mg/L) (mg/L) (mg/L) (mg/L)

USEPA MCL* 0.01 0.1 NA 0.015
Site Specific Risk 1x10-6* 0.000037 NA 0.140 (VI) NA

MW-1 Aug. 1991 Upper 0.058 0.014 U 0.01
MW-1 Dec. 1991 Upper 0.043 0.012 U 0.0044
MW-1 Jan. 1993 Upper 0.083 0.0052 X U U
MW-1 Oct. 2000 Upper 0.0637 U U U
MW-1 Nov. 2003 Upper 0.099 U U U

MW-2 Aug. 1991 Upper 0.023 0.079 U 0.032
MW-2 Dec. 1991 Upper 0.0065 0.035 U 0.01
MW-2 Jan. 1993 Upper 0.0078 0.043 U 0.0079
MW-2 Oct. 2000 Upper U U U U

MW-3 Aug. 1991 Upper 0.02 0.119 U 0.057
MW-3 Dec. 1991 Upper NA 0.052 U 0.019
MW-3 Jan. 1993 Upper U 0.095 0.06 0.017

MW-4 Aug. 1991 Upper N 0.028 U 0.0092
MW-4 Dec. 1991 Upper 0.042 0.26 U 0.078
MW-4 Jan. 1993 Upper 0.0074 0.024 X U 0.0067
MW-4 Oct. 2000 Upper 0.005 B U U U
MW-4 Nov. 2003 Upper U U U U

MW-5 Aug. 1991 Upper 0.016 0.057 U 0.028
MW-5 Dec. 1991 Upper U 0.021 U 0.0064
MW-5 Jan. 1993 Upper 0.0061 0.032 U 0.01
MW-5 Oct. 2000 Upper U U U U
MW-5 Nov. 2003 Upper U U U U
MW-5 Mar. 2005 Upper U U U U
MW-5 Nov. 2005 Upper U U U U

MW-6 Aug. 1991 Upper 0.015 2.93 U 0.033
MW-6 Dec. 1991 Upper 0.117 0.662 U 0.239
MW-6 Jan. 1993 Upper 0.0092 2.44 U 0.0069
MW-6 Oct. 2000 Upper U 2.55 U U
MW-6 Nov. 2003 Upper U 2.4 U U

MW-7 Aug. 1991 Upper 0.024 0.078 U 0.104
MW-7 DUP Aug. 1991 Upper 0.03 0.101 U 0.098
MW-7 Dec. 1991 Upper 0.011 0.058 U 0.03
MW-7 Jan. 1993 Upper 0.0058 0.021 X U 0.0097
MW-7 Oct. 2000 Upper U U U U
MW-7 Nov. 2003 Upper U 0.0097 U U

MW-8 Dec. 1991 Lower U U U U
MW-8 Jan. 1993 Lower U U U U
MW-8 Oct. 2000 Lower U U U U
MW-8 Nov. 2003 Lower U U U U

MW-9 Dec. 1991 Lower U U U U
MW-9 Jan. 1993 Lower U 0.005 X U U
MW-9 DUP Jan. 1993 Lower U U U 0.024
MW-9 Nov. 2003 Lower U U U U
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TABLE 3-3

RESULTS FOR DETECTED INORGANICS IN GROUNDWATER

Grenada Manufacturing Site
Grenada, Mississippi

Well Name Sample Date Well Type Arsenic
Chromium 

(total)
Hexavalent 
Chromium Lead

(mg/L) (mg/L) (mg/L) (mg/L)

USEPA MCL* 0.01 0.1 NA 0.015
Site Specific Risk 1x10-6* 0.000037 NA 0.140 (VI) NA

MW-10 Dec. 1991 Lower 0.021 U U U
MW-10 Jan. 1993 Lower 0.022 U U U
MW-10 Oct. 2000 Lower U U U U
MW-10 Nov. 2003 Lower U U U U
MW-10 Mar. 2005 Lower U U U U
MW-10 Nov. 2005 Lower U U U U

MW-11 Dec. 1991 Upper 0.167 0.251 0.03 0.113
MW-11 Jan. 1993 Upper 0.259 0.199 U 0.188
MW-11 Oct. 2000 Upper U U U U
MW-11 Nov. 2003 Upper U U U U

MW-12 Dec. 1991 Upper 0.01 0.047 U 0.023
MW-12 Jan. 1993 Upper U 0.012 X U U
MW-12 Oct. 2000 Upper U U U U
MW-12 Nov. 2003 Upper U U U U
MW-12 DUP Nov. 2003 Upper U U U U

MW-13 Dec. 1991 Upper 0.03 0.144 U 0.047
MW-13 Jan. 1993 Upper 0.034 0.117 U 0.039
MW-13 Oct. 2000 Upper U U U U
MW-13 Nov. 2003 Upper U U U U

MW-14 Dec. 1991 Upper 0.051 0.343 0.05 0.123
MW-14 Jan. 1993 Upper 0.083 0.373 U 0.173
MW-14 Oct. 2000 Upper U U U U
MW-14 Nov. 2003 Upper U U U U
MW-14 Mar. 2005 Upper 0.008 U U U
MW-14 Nov. 2005 Upper 0.018 0.023 U 0.018

MW-15 Dec. 1991 Upper U 0.014 U 0.0039
MW-15 Jan. 1993 Upper 0.031 0.147 U 0.051
MW-15 Oct. 2000 Upper 0.0195 0.0975 U 0.0428
MW-15 Nov. 2003 Upper U 0.0062 U U

MW-16 Dec. 1991 Upper 0.0067 1.44 U 0.0042
MW-16 Jan. 1993 Upper 0.0091 0.09 0.06 0.015
MW-16 Oct. 2000 Upper 0.0051 B 0.0229 U 0.006
MW-16 DUP Oct. 2000 Upper U 0.0218 U 0.0036
MW-16 Nov. 2003 Upper U U U U

MW-17 Jan. 1993 Lower U 0.022 X U 0.0079
MW-17 Feb. 1993 Lower U 0.010 X U U
MW-17 DUP Feb. 1993 Lower U 0.0043 X U U
MW-17 Oct. 2000 Lower U U U U
MW-17 Nov. 2003 Lower U U U U
MW-17 DUP Nov. 2003 Lower U U U U

MW-20 Jan. 1993 Upper 0.12 0.445 U 0.17
MW-20 Feb. 1993 Upper 0.079 0.323 U 0.152
MW-20 Nov. 2003 Upper U U U U
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TABLE 3-3

RESULTS FOR DETECTED INORGANICS IN GROUNDWATER

Grenada Manufacturing Site
Grenada, Mississippi

Well Name Sample Date Well Type Arsenic
Chromium 

(total)
Hexavalent 
Chromium Lead

(mg/L) (mg/L) (mg/L) (mg/L)

USEPA MCL* 0.01 0.1 NA 0.015
Site Specific Risk 1x10-6* 0.000037 NA 0.140 (VI) NA

MW-23S Jan. 1993 Upper 0.165 1.23 0.21 0.164
MW-23 Feb. 1993 Upper 0.134 1.18 0.279 0.174
MW-23 Oct. 2000 Upper U 0.0367 U U
MW-23 Nov. 2003 Upper U U U U

MW-24 Jan. 1993 Upper 0.165 0.184 U 0.06
MW-24 Feb. 1993 Upper 0.111 0.069 X U 0.034

MW-25S Jan. 1993 Upper 0.144 0.476 U 0.166
MW-25 Feb. 1993 Upper 0.119 0.378 U 0.14
MW-25 Oct. 2000 Upper U U U U
MW-25 Nov. 2003 Upper U U U U

MW-41 Nov. 2003 Upper U 3.5 3.6 U
MW-41 Mar. 2005 Upper 0.0078 U U U
MW-41 Nov. 2005 Upper 0.007 U U U

MW-42 Nov. 2003 Lower U 2.6 U U
MW-42 Mar. 2005 Lower U U U U
MW-42 Nov. 2005 Lower U U U U

MW-43 Mar. 2005 Upper U 0.0086 U U
MW-43 Nov. 2005 Upper U U U U

MW-44 Mar. 2005 Lower U 0.017 U 0.0034
MW-44 DUP Mar. 2005 Lower U 0.015 U U
MW-44 Nov. 2005 Lower U U U U

MW-45 Nov. 2003 Upper U U 1.6 U
MW-45 Mar. 2005 Upper U 2.5 2.6 U
MW-45 Nov. 2005 Upper U 0.89 0.90 U

MW-46 Nov. 2003 Lower U 0.42 0.069 U
MW-46 Mar. 2005 Lower U 0.056 U U
MW-46 Nov. 2005 Lower U 0.013 U U

MW-47 Nov. 2003 Upper U U U U
MW-47 Mar. 2005 Upper 0.027 U U U
MW-47 Nov. 2005 Upper U 0.019 U U

MW-48 Nov. 2003 Lower U U U U
MW-48 Mar. 2005 Lower 0.056 U U U
MW-48 Nov. 2005 Lower 0.068 U U U

MW-49 Mar. 2005 Lower U 0.0056 U U
MW-49 Nov. 2005 Lower U U U U

MW-50 Mar. 2005 Upper U U U U
MW-50 Nov. 2005 Upper U U U U

MW-51 Nov. 2003 Upper U U U U
MW-51 Mar. 2005 Upper U U U U
MW-51 Nov. 2005 Upper U U U U
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TABLE 3-3

RESULTS FOR DETECTED INORGANICS IN GROUNDWATER

Grenada Manufacturing Site
Grenada, Mississippi

Well Name Sample Date Well Type Arsenic
Chromium 

(total)
Hexavalent 
Chromium Lead

(mg/L) (mg/L) (mg/L) (mg/L)

USEPA MCL* 0.01 0.1 NA 0.015
Site Specific Risk 1x10-6* 0.000037 NA 0.140 (VI) NA

MW-52 Nov. 2003 Lower U U U U
MW-52 Mar. 2005 Lower U U U U
MW-52 Nov. 2005 Lower U U U U
MW-52 DUP Nov. 2005 Lower U U U U

MW-53 Nov. 2003 Upper U U U U
MW-53 Mar. 2005 Upper U U U U
MW-53 Nov. 2005 Upper U U U U

MW-54 Nov. 2003 Lower U U U U
MW-54 Mar. 2005 Lower U U U U
MW-54 Nov. 2005 Lower U U U U

RT-1 Jan. 1993 Upper NA 0.019 U NA
RT-1 DUP Jan. 1993 Upper NA 0.045 U NA
RT-1 Oct. 2000 Upper U U U U
RT-1 Nov. 2003 Upper U 0.0063 U U

RT-2 Jan. 1993 Upper NA 20.1 18 NA
RT-2 Oct. 2000 Upper U 7.22 7.8 U
RT-2 Nov. 2003 Upper U 8.2 9 U

RT-3 Jan. 1993 Upper NA 58.8 51 NA
RT-3 Oct. 2000 Upper U 6.89 6.4 U
RT-3 Nov. 2003 Upper U 23 28 U

RT-5 Jan. 1993 Upper NA 0.181 U NA
RT-5 Oct. 2000 Upper U 0.0092 B U U
RT-5 Nov. 2003 Upper U 0.024 U U

Notes:
* Shading and/or dots indicate that result exceeded USEPA MCLs and/or Site-Specific Risk-Based Goals.
U = Not Detected
D = Sample was diluted
J = Sample was estimated
B = The constituent was also detected in a blank
E = Exceeds the highest concentration level on the standard curve
X = Result associated with a laboratory contaminant  
NA = Not Available or Not Analyzed  
NS = Not Sampled
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TABLE 3-4

BIOREMEDIATION PARAMETERS

Grenada Manufacturing Site
Grenada, Mississippi

Well Date
Dissolved 
Oxygen

Nitrate/
Nitrite 
(as N)

Total 
Manganese

Field 
Manganese Total Iron

Field Iron 
(II) Sulfate

Field 
Sulfide

Carbon 
Dioxide

Alkalinity-
Bicarbonate 
(as CaCO3) 

Alkalinity-
Carbonate 

(as CaCO3) Methane Ethane Ethene
Volatile 

Fatty Acids Chloride
mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

MW-1 8/7/1991 NA U NA NA NA NA 89 NA NA 376 U NA NA NA NA 106
MW-1 12/17/1991 NA NA NA NA NA NA 67 NA NA U 92 NA NA NA NA 28
MW-1 1/13/1993 NA 0.02 NA NA NA NA 142 NA NA 288 U NA NA NA NA 67
MW-1 11/12/2003 4.5 U 3.3 NS 41 8 120 <0.1 200 160 U 0.18 0.0045 0.018 U 54

MW-2 8/7/1991 NA U NA NA NA NA 39 NA NA 13 U NA NA NA NA 376
MW-2 12/19/1991 NA 0.09 NA NA NA NA 36 NA NA NA NA NA NA NA NA 342
MW-2 1/14/1993 NA 0.04 NA NA NA NA 38 NA NA 34 U NA NA NA NA 361
MW-2 10/06/98 <0.2 U U 0.1 4.0 3.5 36 0 190 64 U NA NA NA 24 NA

MW-3 08/07/91 NA U NA NA NA NA 26 NA NA 4.2 U NA NA NA NA 3.4
MW-3 12/19/91 NA 1.1 NA NA NA NA 19 NA NA NA NA NA NA NA NA 34
MW-3 01/12/93 NA 0.71 NA NA NA NA 28 NA NA 5.4 U NA NA NA NA 16

MW-4 08/07/91 NA U NA NA NA NA 22 NA NA 56 U NA NA NA NA 175
MW-4 12/17/91 NA NA NA NA NA NA 22 NA NA 55 U NA NA NA NA 161
MW-4 01/13/93 NA 0.05 NA NA NA NA 18 NA NA 55 U NA NA NA NA 159
MW-4 11/12/03 0.9 U 0.33 0 5.0 4.5 20 0 160 59 U 0.32 0.039 0.21 U 190

MW-5 08/07/91 NA U NA NA NA NA 37 NA NA 29 U NA NA NA NA 38
MW-5 12/17/91 NA NA NA NA NA NA 83 NA NA 408 U NA NA NA NA 71
MW-5 01/13/93 NA 1.9 NA NA NA NA 33 NA NA 25 U NA NA NA NA 64
MW-5 10/06/98 0.4 U 0.16 0.1 U 0 55 0 150 40 U NA NA NA 14 NA
MW-5 Dup. 10/06/98 0.4 U 0.15 0 U 0 53 0 155 35 U NA NA NA 7.5 NA
MW-5 11/11/03 2 0.96 U 0 U 0 31 0 100 38 U 0.00023 0.000014 0.000073 50 24
MW-5 03/30/05 2.5 NA NA 0 NA 0 NA 0.1 85 NA NA NA NA NA NA NA
MW-5 11/08/05 3 NA NA 0 NA 0 NA 0 100 NA NA NA NA NA NA NA

 
MW-6 08/07/91 NA U NA NA NA NA 20 NA NA 39 U NA NA NA NA 170
MW-6 12/17/91 NA NA NA NA NA NA 14 NA NA 84 U NA NA NA NA 191
MW-6 01/13/93 NA 0.47 NA NA NA NA 12 NA NA 111 U NA NA NA NA 255
MW-6 11/12/03 0.3 U 0.27 0 25 6 13 0.3 195 37 U 0.64 0.027 0.5 43 120

MW-7 08/07/91 NA U NA NA NA NA 13 NA NA 23 U NA NA NA NA 9.6
MW-7 DUP 08/07/91 NA 0.03 NA NA NA NA 17 NA NA 50 U NA NA NA NA 11
MW-7 12/19/91 NA 1.2 NA NA NA NA 13 NA NA NA NA NA NA NA NA 10
MW-7 01/13/93 NA 0.24 NA NA NA NA 15 NA NA 31 U NA NA NA NA 16
MW-7 11/12/03 1 U 0.08 0 7.6 0.25 11 0 90 44 U 0.00082 0.000021 0.000038 21 3.6

MW-8 12/18/91 NA 0.92 NA NA NA NA 72 NA NA 64 U NA NA NA NA 5.2 X
MW-8 01/13/93 NA 0.58 NA NA NA NA 81 NA NA 45 U NA NA NA NA 5.2
MW-8 11/12/03 0.3 U 0.23 0 10 70 71 0 120 39 U 0.02 0.0003 0.00032 50 3.2

MW-9 12/18/91 NA 1.1 NA NA NA NA 9.8 NA NA U 6 NA NA NA NA 7.7 X
MW-9 01/12/93 NA U NA NA NA NA 13 NA NA 93 U NA NA NA NA 3.5
MW-9 DUP 01/12/93 NA 0.05 NA NA NA NA 14 NA NA 92 U NA NA NA NA 3.8
MW-9 11/12/03 0.05 U 0.12 NS 2.9 2.6 12 <0.1 75 74 U 0.00051 0.000015 0.000056 43 4.2

Electron Acceptors Indicators of Degradation
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TABLE 3-4

BIOREMEDIATION PARAMETERS

Grenada Manufacturing Site
Grenada, Mississippi

Well Date
Dissolved 
Oxygen

Nitrate/
Nitrite 
(as N)

Total 
Manganese

Field 
Manganese Total Iron

Field Iron 
(II) Sulfate

Field 
Sulfide

Carbon 
Dioxide

Alkalinity-
Bicarbonate 
(as CaCO3) 

Alkalinity-
Carbonate 

(as CaCO3) Methane Ethane Ethene
Volatile 

Fatty Acids Chloride
mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

Electron Acceptors Indicators of Degradation

MW-10 12/17/91 NA NA NA NA NA NA 30 NA NA 32 U NA NA NA NA 39
MW-10 01/14/93 NA 0.13 NA NA NA NA 39 NA NA 26 102 NA NA NA NA 40
MW-10 10/06/98 0.4 U 0.30 0.1 1.6 1.4 21 0 45 56 U NA NA NA 5.8 NA
MW-10 11/11/03 0.4 U 0.33 0.2 1.4 1.5 22 0 65 43 U 0.00056 0.0000095 0.000018 21 35
MW-10 03/30/05 0.4 NA NA 0.2 NA 2.9 NA 0 65 NA NA NA NA NA NA NA
MW-10 11/08/05 1 NA NA 0 NA 2 NA 0 55 NA NA NA NA NA NA NA

MW-11 12/18/91 NA 0.51 NA NA NA NA 112 NA NA 81 U NA NA NA NA 12
MW-11 01/13/93 NA 0.26 NA NA NA NA 118 NA NA 117 U NA NA NA NA 9.6
MW-11 11/13/03 0.5 0.98 0.15 0.1 0.094 0 56 0 70 71 U 0.0054 0.00022 0.00026 21 2.5

MW-12 12/18/91 NA 0.45 NA NA NA NA 17 NA NA 80 U NA NA NA NA 10
MW-12 01/12/93 NA 1.2 NA NA NA NA 18 NA NA 43 U NA NA NA NA 9.6
MW-12 10/08/98 2.2 1.8 0.053 0 0.18 0.1 23 0 45 58 U NA NA NA 4.8 NA
MW-12 11/12/03 2.5 1.2 0.021 NS 0.18 0 14 <0.1 110 42 U 0.001 0.000044 0.00034 28 2.8
MW-12 DUP 11/12/03 2.5 1.2 0.019 NS 0.15 0 14 <0.1 110 46 U 0.00068 0.00004 0.000055 28 2.7

MW-13 12/19/91 NA 1.1 NA NA NA NA 23 NA NA 43 U NA NA NA NA 24
MW-13 01/14/93 NA 0.65 NA NA NA NA 22 NA NA 25 U NA NA NA NA 33
MW-13 11/12/03 6 0.82 0.0068 0 0.34 0 19 0 50 26 U 0.0026 0.00014 0.00025 U 6.9

MW-14 12/17/91 NA NA NA NA NA NA 24 NA NA 1.7 X U NA NA NA NA 43
MW-14 01/14/93 NA 0.36 NA NA NA NA 19 NA NA 34 U NA NA NA NA 30
MW-14 10/06/98 1.2 U 0.0020 0 U 0.1 18 0 55 41 U NA NA NA U NA
MW-14 11/11/03 1.5 U U NS U 0 20 <0.1 100 41 U 0.00051 0.000024 0.000039 21 32
MW-14 03/30/05 0.15 NA NA 0.8 NA 1.5 NA 0.1 35 NA NA NA NA NA NA NA
MW-14 11/09/05 1 NA NA 0 NA 1.8 NA 0 10 NA NA NA NA NA NA NA

MW-15 12/17/91 NA NA NA NA NA NA 25 NA NA 46 U NA NA NA NA 76
MW-15 01/13/93 NA 0.81 NA NA NA NA 26 NA NA 36 U NA NA NA NA 77
MW-15 11/12/03 1 1.8 0.0880 0 3.3 2 17 0 125 28 U 0.015 0.0005 0.00036 78 33

MW-16 12/17/91 NA NA NA NA NA NA 25 NA NA 66 U NA NA NA NA 68
MW-16 01/13/93 NA 0.79 NA NA NA NA 28 NA NA 26 U NA NA NA NA 107
MW-16 11/12/03 0.4 0.26 0.3300 0.2 0.51 0.7 20 0 175 6.5 U 0.17 0.0003 0.00067 71 540

MW-17 01/14/93 NA 0.02 NA NA NA NA 95 NA NA 60 U NA NA NA NA 21
MW-17 02/23/93 NA U NA NA NA NA 47 NA NA 64 U NA NA NA NA 23 X
MW-17 DUP 02/23/93 NA 0.05 X NA NA NA NA 109 NA NA 63 U NA NA NA NA 26 X
MW-17 10/06/98 <0.2 U 0.32 0.1 5.2 4.3 87 0 45 60 U NA NA NA 2.9 NA
MW-17 11/12/03 0.4 U 0.18 0.1 3.7 0 70 0.1 150 U U 0.2 0.0065 0.0044 21 24
MW-17 DUP 11/12/03 0.4 U 0.18 0 3.7 0 70 0 140 U U 0.2 0.0066 0.0046 21 24

MW-20 01/13/93 NA 1.5 NA NA NA NA 43 NA NA 36 U NA NA NA NA 7.5
MW-20 02/24/93 NA 0.89 NA NA NA NA 63 NA NA 29 U NA NA NA NA 12 X
MW-20 11/12/03 1 1.4 0.056 0 0.24 0 47 0 75 21 U 0.0034 0.00014 0.00037 28 8

MW-23S 01/12/93 NA 0.1 NA NA NA NA 142 NA NA 138 U NA NA NA NA 60
MW-23 02/23/93 NA U NA NA NA NA 163 NA NA 116 U NA NA NA NA 54
MW-23 11/13/03 1 U 2.2 0 0.21 0 90 0 90 100 U 0.96 0.021 0.0047 U 25
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TABLE 3-4

BIOREMEDIATION PARAMETERS

Grenada Manufacturing Site
Grenada, Mississippi

Well Date
Dissolved 
Oxygen

Nitrate/
Nitrite 
(as N)

Total 
Manganese

Field 
Manganese Total Iron

Field Iron 
(II) Sulfate

Field 
Sulfide

Carbon 
Dioxide

Alkalinity-
Bicarbonate 
(as CaCO3) 

Alkalinity-
Carbonate 

(as CaCO3) Methane Ethane Ethene
Volatile 

Fatty Acids Chloride
mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

Electron Acceptors Indicators of Degradation

MW-24 01/15/93 NA 0.25 NA NA NA NA 20 NA NA 18 U NA NA NA NA 85
MW-24 02/24/93 NA U NA NA NA NA 56 NA NA 45 U NA NA NA NA 114

MW-25S 01/12/93 NA 0.01 NA NA NA NA 91 NA NA 206 U NA NA NA NA 121
MW-25 02/24/93 NA 0.03 X NA NA NA NA 82 NA NA 170 U NA NA NA NA 149
MW-25 11/13/03 3 U 0.055 0 0.43 0 28 0 80 63 U 1.1 0.096 0.72 U 33

MW-41 11/11/03 3 U 0.29 NS U 0 53 <0.1 115 70 U 0.2 0.011 0.089 U 58
MW-41 03/30/05 0.05 NA NA 0.4 NA 4 NA >5 25 NA NA NA NA NA NA NA
MW-41 11/10/05 0.8 NA NA 0 NA 0.3 NA 0.5 20 NA NA NA NA NA NA NA

MW-42 11/11/03 0.2 U 0.54 NS U 3.2 75 0 115 72 U 0.2 0.006 0.022 U 60
MW-42 03/30/05 0.2 NA NA 0.3 NA 22 (10x) NA >25 (25x) 95 NA NA NA NA NA NA NA
MW-42 11/09/05 0 NA NA 0.5 NA 10 (2x) NA 5 110 NA NA NA NA NA NA NA

MW-43 03/29/05 0.2 NA NA 0 NA 130 NA 0 NA NA NA NA NA NA NA NA
MW-43 11/10/05 0.2 NA NA 0 NA 0 NA 0 NA NA NA NA NA NA NA NA

MW-44 03/30/05 0.2 NA NA 0 NA 180 NA 0 NA NA NA NA NA NA NA NA
MW-44 11/10/05 0.2 NA NA 0 NA 0 NA 0 NA NA NA NA NA NA NA NA

MW-45 11/11/03 2 U 0.32 0 4.90 0 120 0 100 87 U 0.072 0.0049 0.091 U 38
MW-45 03/29/05 1.5 NA NA 0 NA 0 NA 0 80 NA NA NA NA NA NA NA
MW-45 11/09/05 1 NA NA 0.2 NA 0 NA 0 100 NA NA NA NA NA NA NA

MW-46 11/11/03 0.3 U 1.00 NS 1.10 2 110 <0.1 115 87 U 0.19 0.0044 0.016 36 38
MW-46 03/29/05 0.2 NA NA 0.3 NA 3 NA 0 45 NA NA NA NA NA NA NA
MW-46 11/09/05 0.3 NA NA 0.3 NA 3 NA 0 95 NA NA NA NA NA NA NA

MW-47 11/11/03 3 U 0.012 0 0.23 0 8.2 0 70 7.6 U 0.0021 0.0000053 0.000074 U 2.6
MW-47 03/30/05 0 NA NA 0.3 NA 55 NA 0 81 NA NA NA NA NA NA NA
MW-47 11/09/05 0 NA NA 0.2 NA 1 NA 0 30 NA NA NA NA NA NA NA

MW-48 11/11/03 0.7 U 0.16 0 0.11 0 20 0 100 20 U 0.00088 0.000029 0.00072 36 15
MW-48 03/30/05 0 NA NA 0.4 NA 60 NA 0 89.1 NA NA NA NA NA NA NA
MW-48 11/9/205 0 NA NA 0.1 NA 2.1 NA 0 35 NA NA NA NA NA NA NA
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TABLE 3-4

BIOREMEDIATION PARAMETERS

Grenada Manufacturing Site
Grenada, Mississippi

Well Date
Dissolved 
Oxygen

Nitrate/
Nitrite 
(as N)

Total 
Manganese

Field 
Manganese Total Iron

Field Iron 
(II) Sulfate

Field 
Sulfide

Carbon 
Dioxide

Alkalinity-
Bicarbonate 
(as CaCO3) 

Alkalinity-
Carbonate 

(as CaCO3) Methane Ethane Ethene
Volatile 

Fatty Acids Chloride
mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

Electron Acceptors Indicators of Degradation

MW-49 03/29/05 0 NA NA 0.4 NA 190 NA 0 40 NA NA NA NA NA NA NA
MW-49 11/10/05 0 NA NA 0 NA 0.8 NA 0 20 NA NA NA NA NA NA NA

MW-50 03/29/05 0 NA NA 0.3 NA 110 NA 0 35 NA NA NA NA NA NA NA
MW-50 11/10/05 1 NA NA 0 NA 0 NA 0 5 NA NA NA NA NA NA NA

MW-51 11/11/03 0.6 0.29 0.019 0 0.48 0 16 0 100 20 U 0.00021 0.0000078 0.000064 21 13
MW-51 03/29/05 0.9 NA NA 0 NA 0.9 NA 0 45 NA NA NA NA NA NA NA
MW-51 11/09/05 1 NA NA 0 NA 0 NA 0 70 NA NA NA NA NA NA NA

MW-52 11/11/03 0.4 U 0.057 NS 0.29 0.4 25 <0.1 95 24 U 0.0018 0.000029 0.00024 28 17
MW-52 03/29/05 1.5 NA NA 0 NA 0.7 NA 0 45 NA NA NA NA NA NA NA
MW-52 11/09/05 0.2 NA NA 0 NA 0.1 NA 0 65 NA NA NA NA NA NA NA

MW-53 11/11/03 0.7 0.66 0.020 0 U 0 22 0 100 14 U 0.00049 0.000011 0.0002 U 12
MW-53 03/30/05 0.8 NA NA 0 NA 0 NA 0 55 NA NA NA NA NA NA NA
MW-53 11/08/05 0.4 NA NA 0 NA 0 NA 0 75 NA NA NA NA NA NA NA

MW-54 11/11/03 0.6 0.41 0.03 0 0.16 0 22 0 90 23 U 0.0013 0.000024 0.0009 21 13
MW-54 03/30/05 0.4 NA NA 0 NA 0.1 NA 0 45 NA NA NA NA NA NA NA
MW-54 11/08/05 0.2 NA NA 0 NA 0 NA 0 95 NA NA NA NA NA NA NA

RT-1 01/14/93 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
RT-1 DUP 01/14/93 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
RT-1 11/13/03 1.5 U 0.11 NS U 0 93 <0.1 125 52 U 0.0034 0.0001 U 43 65

RT-2 01/14/93 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
RT-2 11/12/03 5 U 0.64 0.2 U 0 55 0 250 160 U 1.3 0.098 0.2 U 82

RT-3 01/14/93 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
RT-3 11/13/03 12 U 1.1 NS U 0.6 56 <0.1 250 120 U 1.1 0.1 0.35 21 94

RT-5 01/14/93 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
RT-5 11/13/03 1 U 0.7 NS 0.96 1.4 110 <0.1 115 52 U 0.16 0.0034 0.0098 U 37
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TABLE 3-4

BIOREMEDIATION PARAMETERS

Grenada Manufacturing Site
Grenada, Mississippi

Well Date

MW-1 8/7/1991
MW-1 12/17/1991
MW-1 1/13/1993
MW-1 11/12/2003

MW-2 8/7/1991
MW-2 12/19/1991
MW-2 1/14/1993
MW-2 10/06/98

MW-3 08/07/91
MW-3 12/19/91
MW-3 01/12/93

MW-4 08/07/91
MW-4 12/17/91
MW-4 01/13/93
MW-4 11/12/03

MW-5 08/07/91
MW-5 12/17/91
MW-5 01/13/93
MW-5 10/06/98
MW-5 Dup. 10/06/98
MW-5 11/11/03
MW-5 03/30/05
MW-5 11/08/05

 
MW-6 08/07/91
MW-6 12/17/91
MW-6 01/13/93
MW-6 11/12/03

MW-7 08/07/91
MW-7 DUP 08/07/91
MW-7 12/19/91
MW-7 01/13/93
MW-7 11/12/03

MW-8 12/18/91
MW-8 01/13/93
MW-8 11/12/03

MW-9 12/18/91
MW-9 01/12/93
MW-9 DUP 01/12/93
MW-9 11/12/03

TOC

Total 
Phosphorus 

(as P) TKN

Ammonia 
(as N), Non-

Distilled

Nitrate/
Nitrite 
(as N) pH Conductivity TDS Temperature Eh

mg/L mg/L mg/L mg/L mg/L µmhos/cm mg/L °F mV

NA NA NA NA U NA NA 706 NA NA
NA NA NA NA NA NA NA 499 NA NA
NA NA NA NA 0.02 NA NA 642 NA NA
3.1 6.9 1.2 U U 6.58 730 NS 21.4 -45

NA NA NA NA U NA NA 812 NA NA
NA NA NA NA 0.09 NA NA 821 NA NA
NA NA NA NA 0.04 NA NA 759 NA NA
NA 0.10 0.48 0.13 U NA NA NA NA 126

NA NA NA NA U NA NA 113 NA NA
NA NA NA NA 1.1 NA NA 308 NA NA
NA NA NA NA 0.71 NA NA 159 NA NA

NA NA NA NA U NA NA 427 NA NA
NA NA NA NA NA NA NA 375 NA NA
NA NA NA NA 0.05 NA NA 479 NA NA
3.5 0.47 U U U 5.90 695 NS 21.1 47

NA NA NA NA U NA NA 227 NA NA
NA NA NA NA NA NA NA 610 NA NA
NA NA NA NA 1.9 NA NA 221 NA NA
NA 0.033 U U U NA NA NA NA 281
NA 0.028 U U U NA NA NA NA 281
U 0.077 U U 0.96 5.9 233 NS 19.8 224

NA NA NA NA NA 5.6 387 NA 18.4 -163
NA NA NA NA NA 6.1 223 NA 22.3 215

NA NA NA NA U NA NA 510 NA NA
NA NA NA NA NA NA NA 465 NA NA
NA NA NA NA 0.47 NA NA 672 NA NA
16 1.1 U U U 5.78 510 NS 23.6 -27

NA NA NA NA U NA NA 571 NA NA
NA NA NA NA 0.03 6.69 NA 377 NA NA
NA NA NA NA 1.2 NA NA 300 NA NA
NA NA NA NA 0.24 NA NA 129 NA NA
1.2 0.2 U U U 6.2 94 NS 18.3 275

NA NA NA NA 0.92 NA NA 209 NA NA
NA NA NA NA 0.58 NA NA 208 NA NA
U 0.48 U U U 5.9 273 NS 17.4 133

NA NA NA NA 1.1 NA NA 466 NA NA
NA NA NA NA U NA NA 171 NA NA
NA NA NA NA 0.05 NA NA 169 NA NA
U 0.058 U U U 6.59 170 NS 21.7 74

Nutrients Geochemical Parameters
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TABLE 3-4

BIOREMEDIATION PARAMETERS

Grenada Manufacturing Site
Grenada, Mississippi

Well Date

MW-10 12/17/91
MW-10 01/14/93
MW-10 10/06/98
MW-10 11/11/03
MW-10 03/30/05
MW-10 11/08/05

MW-11 12/18/91
MW-11 01/13/93
MW-11 11/13/03

MW-12 12/18/91
MW-12 01/12/93
MW-12 10/08/98
MW-12 11/12/03
MW-12 DUP 11/12/03

MW-13 12/19/91
MW-13 01/14/93
MW-13 11/12/03

MW-14 12/17/91
MW-14 01/14/93
MW-14 10/06/98
MW-14 11/11/03
MW-14 03/30/05
MW-14 11/09/05

MW-15 12/17/91
MW-15 01/13/93
MW-15 11/12/03

MW-16 12/17/91
MW-16 01/13/93
MW-16 11/12/03

MW-17 01/14/93
MW-17 02/23/93
MW-17 DUP 02/23/93
MW-17 10/06/98
MW-17 11/12/03
MW-17 DUP 11/12/03

MW-20 01/13/93
MW-20 02/24/93
MW-20 11/12/03

MW-23S 01/12/93
MW-23 02/23/93
MW-23 11/13/03

TOC

Total 
Phosphorus 

(as P) TKN

Ammonia 
(as N), Non-

Distilled

Nitrate/
Nitrite 
(as N) pH Conductivity TDS Temperature Eh

mg/L mg/L mg/L mg/L mg/L µmhos/cm mg/L °F mV

Nutrients Geochemical Parameters

NA NA NA NA NA NA NA 162 NA NA
NA NA NA NA 0.13 NA NA 338 NA NA
NA 0.058 U 0.11 U NA NA NA NA 236
U 0.044 U U U 6 253 NS 19.5 113

NA NA NA NA NA 5.8 259 NA 19.8 -110
NA NA NA NA NA 7 278 NA 18.7 117

NA NA NA NA 0.51 NA NA 588 NA NA
NA NA NA NA 0.26 NA NA 380 NA NA
U 0.18 U U 0.98 6.2 277 NS 17.3 238

NA NA NA NA 0.45 NA NA 245 NA NA
NA NA NA NA 1.2 NA NA 129 NA NA
NA 0.15 U U 1.8 NA NA NA NA 190
U 0.17 U U 1.2 6.04 130 NS 23.3 314
U 0.17 U U 1.2 6.04 130 NS 23.3 314

NA NA NA NA 1.1 NA NA 450 NA NA
NA NA NA NA 0.65 NA NA 147 NA NA
U 0.049 U U 0.82 6 128 NS 19.6 250

NA NA NA NA NA NA NA 246 NA NA
NA NA NA NA 0.36 NA NA 165 NA NA
NA 0.066 U U U NA NA NA NA 320
U 0.063 U U U 5.96 220 NS 22.1 383

NA NA NA NA NA 7.28 369 NA 19.3 -16
NA NA NA NA NA 7.6 215 NA 21 -130

NA NA NA NA NA NA NA 312 NA NA
NA NA NA NA 0.81 NA NA 260 NA NA
1.1 0.18 U U 1.8 5.9 197 NS 19.6 380

NA NA NA NA NA NA NA 2250 NA NA
NA NA NA NA 0.79 NA NA 300 NA NA
1.4 U U U 0.26 4.1 1634 NS 18.8 245

NA NA NA NA 0.02 NA NA 264 NA NA
NA NA NA NA U NA NA 288 NA NA
NA NA NA NA 0.05 X NA NA 280 NA NA
NA 0.10 U 0.17 U NA NA NA NA 180
U 0.03 U U U 6.00 341 NS 20 71
U 0.025 U U U 6.00 341 NS 20 78

NA NA NA NA 1.5 NA NA 153 NA NA
NA NA NA NA 0.89 NA NA 187 NA NA
U 0.044 U U 1.4 5.9 159 NS 23.9 354

NA NA NA NA 0.1 NA NA 614 NA NA
NA NA NA NA U NA NA 454 NA NA
2.8 0.058 U U U 6.4 370 NS 17.5 283
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TABLE 3-4

BIOREMEDIATION PARAMETERS

Grenada Manufacturing Site
Grenada, Mississippi

Well Date

MW-24 01/15/93
MW-24 02/24/93

MW-25S 01/12/93
MW-25 02/24/93
MW-25 11/13/03

MW-41 11/11/03
MW-41 03/30/05
MW-41 11/10/05

MW-42 11/11/03
MW-42 03/30/05
MW-42 11/09/05

MW-43 03/29/05
MW-43 11/10/05

MW-44 03/30/05
MW-44 11/10/05

MW-45 11/11/03
MW-45 03/29/05
MW-45 11/09/05

MW-46 11/11/03
MW-46 03/29/05
MW-46 11/09/05

MW-47 11/11/03
MW-47 03/30/05
MW-47 11/09/05

MW-48 11/11/03
MW-48 03/30/05
MW-48 11/9/205

TOC

Total 
Phosphorus 

(as P) TKN

Ammonia 
(as N), Non-

Distilled

Nitrate/
Nitrite 
(as N) pH Conductivity TDS Temperature Eh

mg/L mg/L mg/L mg/L mg/L µmhos/cm mg/L °F mV

Nutrients Geochemical Parameters

NA NA NA NA 0.25 NA NA 351 NA NA
NA NA NA NA U NA NA 353 NA NA

NA NA NA NA 0.01 NA NA 1180 NA NA
NA NA NA NA 0.03 X NA NA 690 NA NA
4.4 0.22 U U U 6.4 260 NS 17.7 205

2.4 0.049 U U U 5.97 390 NS 19.9 313
NA NA NA NA NA 6.7 333 NA 19.6 NA
NA NA NA NA NA 7.5 330 NA 19.4 -155

1.9 0.044 U U U 6 520 NS 21 80
NA NA NA NA NA 5.9 520 NA 20.2 -199
NA NA NA NA NA 6.6 732 NA 20.3 -81

140 NA NA NA NA 10.64 769 NA 18.4 -660
14 NA NA NA NA 10.4 576 NA 19.8 -421

46 NA NA NA NA 10.87 426 NA 18.6 -790
15 NA NA NA NA 10.8 447 NA 16.7 -475

1.7 0.039 U U U 5.8 492 NS 19.1 206
NA NA NA NA NA 5.8 462 NA 18.4 -15
NA NA NA NA NA 6 449 NA 19.8 NA

2 U U U U 6.08 460 NS 21.9 250
NA NA NA NA NA 6 436 NA 18 -59
NA NA NA NA NA 6.1 462 NA 19.6 65

U 0.039 U U U 5.8 410 NS 21.4 355
NA NA NA NA NA 7.12 328 NA 18.8 91
NA NA NA NA NA 6.8 147 NA 20 -77

U 0.02 U U U 5.9 120 NS 20 367
NA NA NA NA NA 7.22 310 NA 19.8 -87
NA NA NA NA NA 6.8 282 NA 19.6 -85
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TABLE 3-4

BIOREMEDIATION PARAMETERS

Grenada Manufacturing Site
Grenada, Mississippi

Well Date

MW-49 03/29/05
MW-49 11/10/05

MW-50 03/29/05
MW-50 11/10/05

MW-51 11/11/03
MW-51 03/29/05
MW-51 11/09/05

MW-52 11/11/03
MW-52 03/29/05
MW-52 11/09/05

MW-53 11/11/03
MW-53 03/30/05
MW-53 11/08/05

MW-54 11/11/03
MW-54 03/30/05
MW-54 11/08/05

RT-1 01/14/93
RT-1 DUP 01/14/93
RT-1 11/13/03

RT-2 01/14/93
RT-2 11/12/03

RT-3 01/14/93
RT-3 11/13/03

RT-5 01/14/93
RT-5 11/13/03

TOC

Total 
Phosphorus 

(as P) TKN

Ammonia 
(as N), Non-

Distilled

Nitrate/
Nitrite 
(as N) pH Conductivity TDS Temperature Eh

mg/L mg/L mg/L mg/L mg/L µmhos/cm mg/L °F mV

Nutrients Geochemical Parameters

2.7 NA NA NA NA 6.8 228 NA 17.5 -150
8.3 NA NA NA NA 7.1 167 NA NA -259

8.0 NA NA NA NA 7.8 199 NA 18.4 -107
1.9 NA NA NA NA 9.5 49 NA 20.5 -269

U 0.054 U U 0.29 5.7 100 NS 21.2 367
NA NA NA NA NA 5.2 72 NA 18.5 20
NA NA NA NA NA 5.4 80 NA 20.1 92

U 0.02 U U U 5.73 160 NS 20.6 285
NA NA NA NA NA 5.2 141 NA 18.3 72
NA NA NA NA NA 5.8 151 NA 21 105

U 0.035 U U 0.66 5.7 111 NS 20 335
NA NA NA NA NA 5.4 128 NA NA 10
NA NA NA NA NA 5.5 109 NA 19.4 113

U 0.044 U U 0.41 7.2 110 NS 18.9 320
NA NA NA NA NA 5.6 134 NA 18.1 -45
NA NA NA NA NA 5.7 150 NA 19 127

NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
1.6 0.035 U U U 5.75 480 NS 21.8 323

NA NA NA NA NA NA NA NA NA NA
3.2 0.039 U U U 6 677 NS 21.2 313

NA NA NA NA NA NA NA NA NA NA
2.9 0.073 U U U 6.04 640 NS 20.6 250

NA NA NA NA NA NA NA NA NA NA
1.6 0.073 U U U 5.79 440 NS 16.7 180

Notes:
U = Not Detected
D = Sample was diluted
J = Sample was estimated
B = The constituent was also detected in a blank
E = Exceeds the highest concentration level on the standard curve
X = Result associated with a laboratory contaminant
NA = Not Available or Not Analyzed
NS = Not Sampled
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3.1.1  Groundwater Elevations 

 

The water level elevations obtained for each of the wells sampled during 2005, along with 

the historical groundwater elevations, are listed in Table 3-5.  The measurements were used 

to evaluate the potentiometric surface of the water table aquifer for estimation of 

groundwater flow direction and gradient.  Figure 3-1 and Figure 3-2 show the potentiometric 

surface map for the uppermost portion of the Upper Aquifer near the PRB for March 2005 

and November 2005, respectively.  Figures 3-3 and 3-4 show the potentiometric surface map 

for the lower portion of the Upper Aquifer for March 2005 and November 2005, 

respectively.  The groundwater flow direction within the water table aquifer was determined 

to be to the west toward Riverdale Creek, which is consistent with past observations of 

groundwater flow direction. 

 

Several well pairs have been installed in the vicinity of the PRB to help gauge the differences 

in water elevations upgradient and downgradient of the PRB within both the lower and 

upper portions of the Upper Aquifer.  During the baseline monitoring event, groundwater 

elevation data from the monitoring wells in the vicinity of the proposed PRB indicated a 

horizontal gradient toward Riverdale Creek that ranged between 0.0025 and 0.0068.  In 

March and November 2005, groundwater elevation measurements recorded at well couplets 

MW-41/MW-45, MW-47/MW-51, MW42/MW-46, and MW-48/MW-52 after PRB 

installation indicated no change in gradient direction, but gradients increased generally, with 

values ranging from 0.005 to 0.015.  Couplets MW-41/MW-45 and MW-42/MW-46 were at 

the higher end of this range during both 2005 sampling events. 

 

3.1.2  VOCs 

 

Figure 3-5 shows the 2003 baseline results for TCE, cis-1,2-DCE, and vinyl chloride from 

the monitoring wells in the upper and lower portions of the Upper Aquifer along with the 

results for TCE, cis-1,2-DCE, and vinyl chloride gathered from the two 2005 sampling 

events.  A review of the historical TCE data indicates that, in general, the groundwater 

concentrations upgradient of the PRB have remained consistent over the sampling history 

and concentrations downgradient of the PRB have generally declined.   



TABLE 3-5

GROUNDWATER ELEVATIONS

Grenada Manufacturing Site
Grenada, Mississippi

Monitoring 
Well Easting Northing Well Type Date

Ground Surface 
Elevation

Measuring 
Point 

Elevation Total Depth
Depth to 

Water
Groundwater 

Elevation
(m/d/y) (ft msl) (ft msl) (ft bTOC) (ft bTOC) (ft msl)

MW-1 2457977.735 1566416.868 Upper 12/19/1991 183.70 183.45 16.5 11.74 171.71
1/22/1993 183.70 183.45 16.5 12.33 171.12
2/24/1993 183.70 183.45 16.5 12.11 171.34
5/25/1993 183.70 183.45 16.5 11.62 171.83
7/13/1993 183.70 183.45 16.5 12.05 171.40
11/30/1993 183.70 183.45 16.5 13.09 170.36
10/5/1998 183.70 183.45 16.5 12.66 170.79
10/10/2000 183.70 183.45 16.5 14.26 169.19
10/26/2000 183.70 183.45 16.5 14.34 169.11
12/21/2000 183.70 183.45 16.5 NA NA
11/12/2003 183.70 183.45 16.5 12.29 171.16

MW-2 2457463.002 1566671.862 Upper 12/19/1991 177.10 179.87 20.55 10.6 169.27
1/22/1993 177.10 179.87 20.55 11.46 168.41
2/24/1993 177.10 179.87 20.55 11.7 168.17
5/25/1993 177.10 179.87 20.55 11.36 168.51
7/13/1993 177.10 179.87 20.55 12.05 167.82
11/30/1993 177.10 179.87 20.55 12.65 167.22
10/5/1998 177.10 179.87 20.55 12.96 166.91
10/10/2000 177.10 179.87 20.55 NAPL NM
10/26/2000 177.10 179.87 20.55 NAPL NM
12/21/2000 177.10 179.87 20.55 NAPL NM
11/12/2003 177.10 179.87 20.55 NAPL NM

MW-3 2458006.138 1565944.074 Upper 12/19/1991 183.80 183.46 11.1 11.27 172.19
1/22/1993 183.80 183.46 11.1 11.85 171.61
2/24/1993 183.80 183.46 11.1 11.48 171.98
5/25/1993 183.80 183.46 11.1 10.7 172.76
7/13/1993 183.80 183.46 11.1 11.39 172.07
11/30/1993 183.80 183.46 11.1 NM NM
10/5/1998 183.80 183.46 11.1 11.1 172.36
10/10/2000 183.80 183.46 11.1 DRY DRY
10/26/2000 183.80 183.46 11.1 DRY DRY
12/21/2000 183.80 183.46 11.1 DRY DRY
11/12/2003 183.80 183.46 11.1 DRY DRY

MW-4 2457518.884 1566261.781 Upper 12/19/1991 180.80 182.9 19.78 12.77 170.13
1/22/1993 180.80 182.9 19.78 13.6 169.30
2/24/1993 180.80 182.9 19.78 13.85 169.05
5/25/1993 180.80 182.9 19.78 13.61 169.29
7/13/1993 180.80 182.9 19.78 14.53 168.37
11/30/1993 180.80 182.9 19.78 15.34 167.56
10/5/1998 180.80 182.9 19.78 15.6 167.30
10/10/2000 180.80 182.9 19.78 16.38 166.52
10/26/2000 180.80 182.9 19.78 16.51 166.39
12/21/2000 180.80 182.9 19.78 NA NA
11/12/2003 180.80 182.9 19.78 14.78 168.12

MW-5 2457100.33 1566957.806 Upper 12/19/1991 178.50 180.68 22.35 12.8 167.88
1/22/1993 178.50 180.68 22.35 13.81 166.87
2/24/1993 178.50 180.68 22.35 14.15 166.53
5/25/1993 178.50 180.68 22.35 13.75 166.93
7/13/1993 178.50 180.68 22.35 14.27 166.41
11/30/1993 178.50 180.68 22.35 14.7 165.98
10/5/1998 178.50 180.68 22.35 15.18 165.50
10/10/2000 178.50 180.68 22.35 15.22 165.46
10/26/2000 178.50 180.68 22.35 15.25 165.43
12/21/2000 178.50 180.68 22.35 NA NA
11/11/2003 178.50 180.68 22.35 14.43 166.25
5/12/2004 178.50 180.68 22.04 14.58 166.10
3/29/2005 178.50 180.68 22.35 13.33 167.35
11/7/2005 178.50 180.68 22.35 14.09 166.59
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TABLE 3-5

GROUNDWATER ELEVATIONS

Grenada Manufacturing Site
Grenada, Mississippi

Monitoring 
Well Easting Northing Well Type Date

Ground Surface 
Elevation

Measuring 
Point 

Elevation Total Depth
Depth to 

Water
Groundwater 

Elevation
(m/d/y) (ft msl) (ft msl) (ft bTOC) (ft bTOC) (ft msl)

MW-6 2457449.475 1566414.159 Upper 12/19/1991 176.30 178.66 18.66 8.81 169.85
1/22/1993 176.30 178.66 18.66 9.71 168.95
2/24/1993 176.30 178.66 18.66 9.94 168.72
5/25/1993 176.30 178.66 18.66 9.71 168.95
7/13/1993 176.30 178.66 18.66 10.58 168.08
11/30/1993 176.30 178.66 18.66 11.32 167.34
10/5/1998 176.30 178.66 18.66 11.54 167.12
10/10/2000 176.30 178.66 18.66 14.09 164.57
10/26/2000 176.30 178.66 18.66 12.36 166.30
12/21/2000 176.30 178.66 18.66 NA NA
11/12/2003 176.30 178.66 18.66 10.76 167.90

MW-7 2458880.978 1565137.53 Upper 12/19/1991 185.40 185.13 16.2 11.04 174.09
1/22/1993 185.40 185.13 16.2 11.58 173.55
2/24/1993 185.40 185.13 16.2 11.05 174.08
5/25/1993 185.40 185.13 16.2 10.31 174.82
7/13/1993 185.40 185.13 16.2 11.24 173.89
11/30/1993 185.40 185.13 16.2 12.71 172.42
10/10/2000 185.40 185.13 16.2 14.19 170.94
10/26/2000 185.40 185.13 16.2 14.30 170.83
12/21/2000 185.40 185.13 16.2 NA NA
11/13/2003 185.40 185.13 16.2 11.26 173.87

MW-8 2459107.568 1565720.982 Lower 12/19/1991 180.30 182.86 44 9.15 173.71
1/22/1993 180.30 182.86 44 9.75 173.11
2/24/1993 180.30 182.86 44 9.5 173.36
5/25/1993 180.30 182.86 44 8.72 174.14
7/13/1993 180.30 182.86 44 9.35 173.51
11/30/1993 180.30 182.86 44 10.5 172.36
10/10/2000 180.30 182.86 44 11.93 170.93
10/26/2000 180.30 182.86 44 12.02 170.84
12/21/2000 180.30 182.86 44 NA NA
11/13/2003 180.30 182.86 50 9.61 173.25

MW-9 2457830.899 1565534.024 Lower 12/19/1991 181.10 180.74 75 4.09 176.65
1/22/1993 181.10 180.74 75 2.81 177.93
2/24/1993 181.10 180.74 75 2.73 178.01
5/25/1993 181.10 180.74 75 2.08 178.66
7/13/1993 181.10 180.74 75 6.01 174.73
11/30/1993 181.10 180.74 75 3.09 177.65
10/10/2000 181.10 180.74 75 NA NA
10/26/2000 181.10 180.74 75 NA NA
12/21/2000 181.10 180.74 75 NA NA
11/12/2003 181.10 180.74 75 2.2 178.54

MW-10 2457112.954 1566958.818 Lower 12/19/1991 178.00 180.8 50.15 12.72 168.08
1/22/1993 178.00 180.8 50.15 13.78 167.02
2/24/1993 178.00 180.8 50.15 14.17 166.63
5/25/1993 178.00 180.8 50.15 13.81 166.99
7/13/1993 178.00 180.8 50.15 14.21 166.59
11/30/1993 178.00 180.8 50.15 14.75 166.05
10/5/1998 178.00 180.8 50.15 15.18 165.62
10/10/2000 178.00 180.8 50.15 15.25 165.55
10/26/2000 178.00 180.8 50.15 15.28 165.52
12/21/2000 178.00 180.8 50.15 NA NA
11/11/2003 178.00 180.8 50.15 14.39 166.41
2/19/2004 178.00 180.8 49.80 14.62 166.18
5/12/2004 178.00 180.8 49.80 15.43 165.37
3/29/2005 178.00 180.8 50.05 14.06 166.74
11/7/2005 178.00 180.8 50.05 15.01 165.79
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TABLE 3-5

GROUNDWATER ELEVATIONS

Grenada Manufacturing Site
Grenada, Mississippi

Monitoring 
Well Easting Northing Well Type Date

Ground Surface 
Elevation

Measuring 
Point 

Elevation Total Depth
Depth to 

Water
Groundwater 

Elevation
(m/d/y) (ft msl) (ft msl) (ft bTOC) (ft bTOC) (ft msl)

MW-11 2459113.012 1565715.12 Upper 12/19/1991 180.30 182.59 20.85 9 173.59
1/22/1993 180.30 182.59 20.85 9.6 172.99
2/24/1993 180.30 182.59 20.85 9.27 173.32
5/25/1993 180.30 182.59 20.85 8.51 174.08
7/13/1993 180.30 182.59 20.85 9.21 173.38
11/30/1993 180.30 182.59 20.85 10.5 172.09
10/10/2000 180.30 182.59 20.85 11.90 170.69
10/26/2000 180.30 182.59 20.85 12.00 170.59
12/21/2000 180.30 182.59 20.85 NA NA
11/13/2003 180.30 182.59 20.85 9.56 173.03

MW-12 2457823.872 1565537.848 Upper 12/19/1991 181.00 180.67 22.45 8.17 172.50
1/22/1993 181.00 180.67 22.45 8.66 172.01
2/24/1993 181.00 180.67 22.45 8.36 172.31
5/25/1993 181.00 180.67 22.45 7.58 173.09
7/13/1993 181.00 180.67 22.45 8.7 171.97
11/30/1993 181.00 180.67 22.45 10.32 170.35
10/5/1998 181.00 180.67 22.45 8.9 171.77
10/10/2000 181.00 180.67 22.45 11.85 168.82
10/26/2000 181.00 180.67 22.45 11.98 168.69
12/21/2000 181.00 180.67 22.45 NA NA
11/12/2003 181.00 180.67 22.45 9.12 171.55

MW-13 2457431.236 1566917.817 Upper 12/19/1991 177.40 180.12 23.96 11.1 169.02
1/22/1993 177.40 180.12 23.96 11.91 168.21
2/24/1993 177.40 180.12 23.96 12.09 168.03
5/25/1993 177.40 180.12 23.96 11.72 168.40
7/13/1993 177.40 180.12 23.96 12.26 167.86
11/30/1993 177.40 180.12 23.96 12.72 167.40
10/10/2000 177.40 180.12 23.96 13.50 166.62
10/26/2000 177.40 180.12 23.96 13.57 166.55
12/21/2000 177.40 180.12 23.96 NA NA
11/12/2003 177.40 180.12 23.96 12.35 167.77
5/12/2004 177.40 180.12 23.90 12.20 167.92

MW-14 2456971.929 1566979.615 Upper 12/19/1991 178.80 181.44 27.27 14.26 167.18
1/22/1993 178.80 181.44 27.27 15.5 165.94
2/24/1993 178.80 181.44 27.27 15.93 165.51
5/25/1993 178.80 181.44 27.27 15.42 166.02
7/13/1993 178.80 181.44 27.27 15.93 165.51
11/30/1993 178.80 181.44 27.27 16.27 165.17
10/5/1998 178.80 181.44 27.27 16.88 164.56
10/10/2000 178.80 181.44 27.27 16.64 164.80
10/26/2000 178.80 181.44 27.27 16.64 164.80
12/21/2000 178.80 181.44 27.27 NA NA
11/11/2003 178.80 181.44 27.27 16.03 165.41
2/19/2004 178.80 181.44 26.99 16.48 164.96
5/12/2004 178.80 181.44 26.99 17.40 164.04
3/29/2005 178.80 181.44 27.17 16.22 165.22
11/9/2005 178.80 181.44 27.17 16.98 164.46

MW-15 2457532.398 1566161.732 Upper 12/19/1991 180.90 183.67 23.62 13.08 170.59
1/22/1993 180.90 183.67 23.62 13.9 169.77
2/24/1993 180.90 183.67 23.62 14.16 169.51
5/25/1993 180.90 183.67 23.62 13.93 169.74
7/13/1993 180.90 183.67 23.62 15.02 168.65
11/30/1993 180.90 183.67 23.62 15.93 167.74
10/5/1998 180.90 183.67 23.62 16.08 167.59
10/10/2000 180.90 183.67 23.62 17.00 166.67
10/26/2000 180.90 183.67 23.62 17.11 166.56
12/21/2000 180.90 183.67 23.62 NA NA
11/12/2003 180.90 183.67 23.62 15.19 168.48
2/19/2004 180.90 183.67 23.34 13.08 170.59
5/12/2004 180.90 183.67 23.34 14.46 169.21
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TABLE 3-5

GROUNDWATER ELEVATIONS

Grenada Manufacturing Site
Grenada, Mississippi

Monitoring 
Well Easting Northing Well Type Date

Ground Surface 
Elevation

Measuring 
Point 

Elevation Total Depth
Depth to 

Water
Groundwater 

Elevation
(m/d/y) (ft msl) (ft msl) (ft bTOC) (ft bTOC) (ft msl)

MW-16 2457315.867 1566239.806 Upper 12/19/1991 175.50 178.57 17.88 8.46 170.11
1/22/1993 175.50 178.57 17.88 9.38 169.19
2/24/1993 175.50 178.57 17.88 9.73 168.84
5/25/1993 175.50 178.57 17.88 9.55 169.02
7/13/1993 175.50 178.57 17.88 10.56 168.01
11/30/1993 175.50 178.57 17.88 11.36 167.21
10/5/1998 175.50 178.57 17.88 11.62 166.95
10/10/2000 175.50 178.57 17.88 12.40 166.17
10/26/2000 175.50 178.57 17.88 12.46 166.11
12/21/2000 175.50 178.57 17.88 NA NA
11/12/2003 175.50 178.57 17.88 10.75 167.82
2/19/2004 175.50 178.57 17.60 8.55 170.02
5/12/2004 175.50 178.57 17.60 10.14 168.43

MW-17 2457453.675 1566688.482 Lower 12/19/1991 NI NI NI NI NI
1/22/1993 176.20 178.97 48.75 10.72 168.25
2/24/1993 176.20 178.97 48.75 10.94 168.03
5/25/1993 176.20 178.97 48.75 10.57 168.40
7/13/1993 176.20 178.97 48.75 11.16 167.81
11/30/1993 176.20 178.97 48.75 11.72 167.25
10/5/1998 176.20 178.97 48.75 12 166.97
10/10/2000 176.20 178.97 48.75 12.55 166.42
10/26/2000 176.20 178.97 48.75 12.55 166.42
12/21/2000 176.20 178.97 48.75 NA NA
11/12/2003 176.20 178.97 48.75 11.3 167.67
2/19/2004 176.20 178.97 48.44 10.30 168.67
5/12/2004 176.20 178.97 48.44 11.14 167.83

MW-20 2458442.219 1566473.171 Upper 12/19/1991 NI NI NI NI NI
1/22/1993 182.70 182.35 24.2 10.55 171.80
2/24/1993 182.70 182.35 24.2 10.31 172.04
5/25/1993 182.70 182.35 24.2 9.65 172.70
7/13/1993 182.70 182.35 24.2 10.12 172.23
11/30/1993 182.70 182.35 24.2 11.07 171.28
10/10/2000 182.70 182.35 24.2 NA NA
10/26/2000 182.70 182.35 24.2 NA NA
12/21/2000 182.70 182.35 24.2 NA NA
11/12/2003 182.70 182.35 24.2 10.24 172.11

MW-23 2458509.994 1566050.69 Upper 12/19/1991 NI NI NI NI NI
1/22/1993 181.90 181.61 22.5 9.67 171.94
2/24/1993 181.90 181.61 22.5 9.28 172.33
5/25/1993 181.90 181.61 22.5 7.57 174.04
7/13/1993 181.90 181.61 22.5 9.18 172.43
11/30/1993 181.90 181.61 22.5 10.5 171.11
10/5/1998 181.90 181.61 22.5 9.82 171.79
10/10/2000 181.90 181.61 22.5 11.76 169.85
10/26/2000 181.90 181.61 22.5 11.87 169.74
12/21/2000 181.90 181.61 22.5 NA NA
11/13/2003 181.90 181.61 22.5 9.57 172.04

MW-24 2458636.134 1565861.038 Upper 12/19/1991 NI NI NI NI NI
1/22/1993 181.60 181.17 20.03 NMb NM
2/24/1993 181.60 181.17 20.03 NM NM
5/25/1993 181.60 181.17 20.03 NM NM
7/13/1993 181.60 181.17 20.03 NM NM
11/30/1993 181.60 181.17 20.03 NM NM
10/10/2000 181.60 181.17 20.03 NAPL NM
10/26/2000 181.60 181.17 20.03 NAPL NM
12/21/2000 181.60 181.17 20.03 NAPL NM
11/13/2003 181.60 181.17 20.03 13.3* 167.87
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TABLE 3-5

GROUNDWATER ELEVATIONS

Grenada Manufacturing Site
Grenada, Mississippi

Monitoring 
Well Easting Northing Well Type Date

Ground Surface 
Elevation

Measuring 
Point 

Elevation Total Depth
Depth to 

Water
Groundwater 

Elevation
(m/d/y) (ft msl) (ft msl) (ft bTOC) (ft bTOC) (ft msl)

MW-25 2458814.736 1565735.858 Upper 12/19/1991 NI NI NI NI NI
1/22/1993 181.50 181.19 22.4 8.73 172.46
2/24/1993 181.50 181.19 22.4 8.31 172.88
5/25/1993 181.50 181.19 22.4 7.58 173.61
7/13/1993 181.50 181.19 22.4 8.28 172.91
11/30/1993 181.50 181.19 22.4 9.62 171.57
10/10/2000 181.50 181.19 22.4 10.50 170.69
10/26/2000 181.50 181.19 22.4 11.07 170.12
12/21/2000 181.50 181.19 22.4 NA NA
11/13/2003 181.50 181.19 22.4 8.2 172.99

MW-41 2456941.076 1566720.013 Upper 11/10/2003 NA 179.28 27.2 13.71 165.57
2/19/2004 NA 179.28 26.90 12.74 166.54
5/12/2004 NA 179.28 26.90 14.92 164.36
3/29/2005 NA 179.24 27.20 13.50 165.74
11/7/2005 NA 179.24 27.20 14.89 164.35

MW-42 2456942.981 1566729.885 Lower 11/10/2003 NA 179.62 50.42 14.19 165.43
2/19/2004 NA 179.62 50.30 13.17 166.45
5/12/2004 NA 179.62 50.30 15.40 164.22
3/29/2005 NA 179.58 50.45 14.06 165.52
11/7/2005 NA 179.58 50.45 15.15 164.43

MW-43 2457013.90 1566718.457 PRB 3/29/2005 179.3 179.17 24.35 12.66 166.51
11/7/2005 179.3 179.17 24.35 14.93 164.24

MW-44 2457017.92 1566729.756 PRB 3/29/2005 179.1 178.90 46.1 12.05 166.85
11/7/2005 179.1 178.90 46.1 13.98 164.92

MW-45 2457105.423 1566690.483 Upper 11/10/2003 NA 178.59 27.8 12.06 166.53
2/19/2004 NA 178.59 27.48 11.90 166.69
5/12/2004 NA 178.59 27.48 13.02 165.57
3/29/2005 NA 178.59 27.80 10.75 167.84
11/7/2005 NA 178.59 27.48 11.81 166.78

MW-46 2457093.157 1566687.292 Lower 11/10/2003 NA 178.37 48.85 11.5 166.87
2/19/2004 NA 178.37 42.60 10.28 168.09
5/12/2004 NA 178.37 42.60 13.33 165.04
3/29/2005 NA 178.37 48.85 10.74 167.63
11/7/2005 NA 178.37 48.85 11.74 166.63

MW-47 2456694.332 1566346.026 Upper 11/10/2003 NA 178.64 27.7 13.33 165.31
2/19/2004 NA 178.64 27.40 11.66 166.98
5/12/2004 NA 178.64 27.40 13.5 165.14
3/29/2005 NA 178.64 27.68 13.10 165.54
11/7/2005 NA 178.64 27.68 14.71 163.93

MW-48 2456695.743 1566357.797 Lower 11/10/2003 NA 178.43 52.62 12.96 165.47
2/19/2004 NA 178.43 52.34 11.15 167.28
5/12/2004 NA 178.43 52.34 12.9 165.53
3/29/2005 NA 178.43 52.60 12.42 166.01
11/7/2005 NA 178.43 52.60 14.87 163.56

MW-49 2456783.419 1566335.694 PRB 3/29/2005 178.4 178.25 48.0 11.54 166.71
11/7/2005 178.4 178.25 48.0 13.36 164.89

MW-50 2456792.017 1566344.920 PRB 3/29/2005 178.6 178.43 24.03 11.71 166.72
11/7/2005 178.6 178.43 24.03 13.54 164.89
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TABLE 3-5

GROUNDWATER ELEVATIONS

Grenada Manufacturing Site
Grenada, Mississippi

Monitoring 
Well Easting Northing Well Type Date

Ground Surface 
Elevation

Measuring 
Point 

Elevation Total Depth
Depth to 

Water
Groundwater 

Elevation
(m/d/y) (ft msl) (ft msl) (ft bTOC) (ft bTOC) (ft msl)

MW-51 2456856.993 1566239.968 Upper 11/10/2003 NA 178.22 27.94 12.04 166.18
2/19/2004 NA 178.22 27.60 9.50 168.72
5/12/2004 NA 178.22 27.60 11.62 166.60
3/29/2005 NA 178.22 27.60 10.36 167.86
11/7/2005 NA 178.22 27.60 13.34 164.88

MW-52 2456863.3 1566229.207 Lower 11/10/2003 NA 178.07 46.4 12.21 165.86
2/19/2004 NA 178.07 45.96 10.16 167.91
5/12/2004 NA 178.07 45.96 11.96 166.11
3/29/2005 NA 178.07 46.25 10.77 167.30
11/7/2005 NA 178.07 46.25 12.55 165.52

MW-53 2457070.907 1566087.491 Upper 11/10/2003 NA 177.91 28 10.62 167.29
2/19/2004 NA 177.91 27.66 7.63 170.28
5/12/2004 NA 177.91 27.66 9.92 167.99
3/29/2005 NA 177.91 27.95 8.57 169.34
11/8/2005 NA 177.91 27.95 10.76 167.15

MW-54 2457012.081 1565991.994 Lower 11/10/2003 NA 178.45 45.11 11.04 167.41
2/19/2004 NA 178.45 44.80 8.42 170.03
5/12/2004 NA 178.45 44.80 10.70 167.75
3/29/2005 NA 178.45 45.10 9.40 169.05
11/7/2005 NA 178.45 45.10 11.69 166.76

RT-1 NA NA Upper 12/19/1991 NI NI NI NI NI
1/22/1993 NA 185.18 22.38 13.08 172.10
2/24/1993 NA 185.18 22.38 12.7 172.48
5/25/1993 NA 185.18 22.38 12.02 173.16
7/13/1993 NA 185.18 22.38 12.61 172.57
11/30/1993 NA 185.18 22.38 13.88 171.30
10/10/2000 NA 185.18 22.38 15.13 170.05
10/26/2000 NA 185.18 22.38 15.25 169.93
12/21/2000 NA 185.18 22.38 NA NA
11/13/2003 NA 185.18 22.38 12.96 172.22

RT-2 NA NA Upper 12/19/1991 NI NI NI NI NI
1/22/1993 NA 184.56 22.05 13.03 171.53
2/24/1993 NA 184.56 22.05 12.7 171.86
5/25/1993 NA 184.56 22.05 12.06 172.50
7/13/1993 NA 184.56 22.05 12.62 171.94
11/30/1993 NA 184.56 22.05 13.83 170.73
10/10/2000 NA 184.56 22.05 15.04 169.52
10/26/2000 NA 184.56 22.05 15.13 169.43
12/21/2000 NA 184.56 22.05 NA NA
11/12/2003 NA 184.56 22.05 12.89 171.67

RT-3 NA NA Upper 12/19/1991 NI NI NI NI NI
1/22/1993 NA 184 22.04 12.27 171.73
2/24/1993 NA 184 22.04 11.92 172.08
5/25/1993 NA 184 22.04 11.2 172.80
7/13/1993 NA 184 22.04 11.84 172.16
11/30/1993 NA 184 22.04 13.07 170.93
10/10/2000 NA 184 22.04 14.34 169.66
10/26/2000 NA 184 22.04 14.43 169.57
12/21/2000 NA 184 22.04 NA NA
11/13/2003 NA 184 22.04 12.18 171.82
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TABLE 3-5

GROUNDWATER ELEVATIONS

Grenada Manufacturing Site
Grenada, Mississippi

Monitoring 
Well Easting Northing Well Type Date

Ground Surface 
Elevation

Measuring 
Point 

Elevation Total Depth
Depth to 

Water
Groundwater 

Elevation
(m/d/y) (ft msl) (ft msl) (ft bTOC) (ft bTOC) (ft msl)

RT-5 NA NA Upper 12/19/1991 NI NI NI NI NI
1/22/1993 NA 184.17 19.6 12.82 171.35
2/24/1993 NA 184.17 19.6 12.56 171.61
5/25/1993 NA 184.17 19.6 NM NM
7/13/1993 NA 184.17 19.6 12.47 171.70
11/30/1993 NA 184.17 19.6 13.57 170.60
10/5/1998 NA 184.17 19.6 13.05 171.12
10/10/2000 NA 184.17 19.6 14.71 169.46
10/26/2000 NA 184.17 19.6 14.80 169.37
12/21/2000 NA 184.17 19.6 NA NA
11/13/2003 NA 184.17 19.6 12.72 171.45

Footnotes:
ft bTOC Feet below Top of Casing

ft msl Feet above mean sea level
NA Not Available
NM Not Measured
NI Not Installed

NAPL Well contained either light non-aqueous phase liquid (LNAPL) or dense non-aqueous phase liquid (DNAPL)
PRB Well installed within iron backfill of permeable reactive barrier (PRB)

* Groundwater elevation may be skewed due to the presence of LNAPL.

P:\Clients\ArvinMeritor\127939 - Grenada SW-GW\CY2005 Annual Report\GW elevations-01-17-06 Table\On-Site 7 of 7











 9 
 
P:\Clients\ArvinMeritor\127939 - Grenada SW-GW\CY2005 Annual Report\ANNUAL MONITORING REPORT.doc  

Samples taken from the wells upgradient of the PRB (MW-5, MW-10, MW-45, MW-46, 

MW-53, and MW-54) indicate that VOC concentrations generally remained stable between 

the baseline event and the 2005 monitoring events.  While a few of the concentrations have 

fluctuated, most of the values point toward stable groundwater concentrations. 

 

At the conclusion of the PRB installation, four wells (MW-43, MW-44, MW-49, and MW-50) 

were placed inside four separate sections of the barrier to monitor the performance of the 

PRB.  The concentrations of the samples collected from these wells were generally observed 

to be at or near the target performance standards.  The groundwater concentrations 

observed near the downgradient edge of the PRB are at or near the targeted groundwater 

performance standards (USEPA MCLs) with the exception of monitoring well MW-49.  

Monitoring well MW-49 was installed to monitor the performance of the PRB within the 

lower portion of the Upper Aquifer toward the southern end of the PRB.  During the March 

2005 sampling event, TCE, cis-1,2-DCE, and vinyl chloride were observed to be 

0.51 D mg/L, 0.72 D mg/l, and 0.05 D mg/L, respectively.  During the November 2005 

sampling event, cis-1,2-DCE (0.55 D mg/L) was the only parameter detected; this observed 

concentration of cis-1,2-DCE is above the target performance standard of 0.07 mg/L.   

 

The estimated influent concentrations for TCE, cis-1,2-DCE, and vinyl chloride associated 

with the PRB panel for which MW-49 is monitoring are approximately 3 mg/L, 2 mg/L, and 

0.15 mg/L, respectively.  These influent parameters were used in the PRB degradation 

model.  The model indicates that a cis-1,2-DCE concentration of 0.55 mg/L should be 

observed within the first 25 percent of the PRB thickness.  This suggests that the monitoring 

well is screened towards the front of the PRB and the results are not representative of the 

total PRB performance at this location.  During the installation of the PRB monitoring well, 

great care was taken to install the well as vertically as possible.  The well was installed using 

rotosonic drilling methods which result in a borehole drift of a few inches at the depth for 

which monitoring well MW-49 was installed.  The PRB width and depth at this location are 

approximately 2 feet and 55 feet, respectively.  At this depth, there is the potential that the 

base of the well may have migrated, resulting in the well being installed near the front of the 

PRB.   
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Additionally, the pH of the treated groundwater within MW-49 was observed to be 6.8 and 

7.1 as compared to a pH of approximately 10 observed in PRB monitoring wells MW-43 and 

MW-44.  The low pH suggests the possibility that the organic polymer slurry used during the 

trench construction may not have completely broken down, which could result in a 

reduction of the efficiency of the PRB at this location.  If this is the case, the PRB efficiency 

will improve over time.  Currently, cis-1,2-DCE concentrations have been observed to have 

dropped from 0.72 mg/L to 0.55 mg/L between the March 2005 and November 2005 

sampling events. 

 

Similar trends are evident from the VOC results from the monitoring wells in the Upper 

Aquifer downgradient of the PRB.   As with TCE, the cis-1,2-DCE and vinyl chloride results 

for the samples collected from the wells downgradient of the PRB have mostly decreased 

since the baseline monitoring event.  The data presented on Figure 3-5 provides an early 

indication that the PRB has been effective in decreasing the concentrations of the key 

constituents.    

 

The concentrations of remaining site VOC constituents of interest [PCE, 1,2-dichloroethane 

(1,2-DCA), 1,1-dichloroethene (1,1-DCE), toluene, 1,1,2-trichloroethane (1,1,2-TCA), and 

benzene] are summarized in Table 3-1.   Most of the results for these constituents were 

below detection limits.  Only PCE, benzene, and 1,1-DCE had detected concentrations 

above USEPA MCLs for the wells sampled in 2005. 

 

3.1.3  SVOCs 

 

Historical and current SVOC data are presented in Table 3-2.  Bis(2-ethylhexyl)phthalate is 

the only SVOC constituent of interest.  In accordance with the PMP, only groundwater 

samples collected during the November 2005 event were analyzed for 

bis(2-ethylhexyl)phthalate; however, the compound was not detected in any of the samples.  
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3.1.4  Inorganics 

 

Historical and current inorganic data are presented in Table 3-3.  Total chromium, 

hexavalent chromium, arsenic, and lead were the primary inorganic constituents of interest. 

Concentrations of total chromium in site monitoring wells have shown an overall reduction, 

and total chromium was not detected in most of the samples collected.  Of the detected total 

chromium concentrations, only samples collected from MW-45, located upgradient of the 

PRB, exceeded the USEPA MCL in 2005.  In the past, hexavalent chromium has been 

sporadically detected within the upper and lower portion of the Upper Aquifer.  The 

hexavalent chromium concentrations from the MW-45 samples represented the only 

concentrations above the risk-based action level in 2005.   

 

Since zero valent iron PRBs have an ability to remediate chromium compounds, it is 

important to note the initial trends apparent from the 2005 monitoring events.  The results 

of the samples collected from wells upgradient of the PRB seem to be stable compared to 

the 2003 baseline results and are mostly below the detection limit.  The samples collected 

from the four wells inside the PRB had chromium concentrations lower than the 

concentrations from the upgradient wells.  Except for small detections in MW-14 and 

MW-47 for total chromium in November 2005, the total and hexavalent chromium 

concentrations from the wells located downgradient of the PRB have either decreased or 

stayed below detection limits since the baseline sampling event in 2003.  These trends 

provide an early indication that the PRB has been effective in decreasing the concentrations 

of these key compounds. 

 

Arsenic concentrations have decreased significantly across the site.  MW-14, MW-41, 

MW-47, and MW-48 were the only monitoring wells which had detections exceeding the 

USEPA MCL and/or the site risk-based action level.   

 

Lead concentrations have also decreased significantly across the site.  While most of the 

sample results were below detection limits, the sample collected from MW-14 had the only 

lead result above the USEPA MCL.   
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3.1.5 QA/QC Results 

 

The QA/QC data collected for the VOC groundwater samples during the 2005 sampling 

events were satisfactory.  Duplicate results for March and November indicated that analyses 

were within acceptable control limits.  There were no VOCs detected in the trip blanks, 

equipment blanks, or method blanks during the 2005 events. 

 

The QA/QC data collected for the inorganic groundwater samples during the 2005 sampling 

events were also satisfactory.  Duplicate results for March and November indicated that 

analyses were within acceptable control limits. 

 

3.2 EVALUATION OF BIODEGRADATION IN GROUNDWATER 

 

The extent to which constituent mass has been reduced as a result of natural attenuation has 

been evaluated using the primary evidence, which is the groundwater VOC data, and the 

secondary evidence, which is the groundwater bioparameter data.  The results of this 

evaluation are discussed below.   

 

3.2.1 Primary Evidence from VOC Data 

 

The daughter products of TCE (cis-1,2-DCE, vinyl chloride, and ethene) are present at the 

site and demonstrate that there is evidence of reductive dechlorination.  Daughter products, 

especially cis-1,2-DCE, are found across most of the plume.  In the upper portion of the 

plume, the concentration of cis-1,2-DCE exceeds the concentration of its parent compound 

(TCE) in monitoring wells MW-14, MW-41, MW-43, MW-47, MW-50, MW-51, and MW-53.  

The concentration of cis-1,2-DCE exceeds the TCE concentration in lower portion 

monitoring wells MW-42, MW-44, MW-48, MW-49, and MW-54.  The high ratio of 

daughter product to parent compound is consistent with the bioparameter data (see below) 

and is a strong indication of reductive dechlorination.  Vinyl chloride, another degradation 

product of TCE, was detected at several wells within both the upper and lower portions of 

the Upper Aquifer (see Figure 3-5).  Ethene is only sampled during biennial site-wide 

sampling events.  The next biennial event will occur in Spring 2006. 
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3.2.2 Secondary Evidence from Bioparameter Data 

 

In addition to the primary evidence, secondary evidence supporting the occurrence of 

natural attenuation is provided by the bioparameter data (see Table 3-4) in the form of high 

or low concentrations of certain electron acceptors, indicators of degradation (in addition to 

the VOC daughter products discussed earlier), nutrients, and geochemical parameters.  

These data provide indirect evidence of the process.  The bioparameter data also provide 

evidence of whether groundwater conditions are favorable for the continued occurrence of 

reductive dechlorination.  Due to the nature of the 2005 groundwater sampling events, only 

field bioparameters were collected. 

 

The following results from the 2005 sampling events indicate that anaerobic degradation 

continues to occur at the site: 

 

 • Lower dissolved oxygen (DO) concentrations were observed at the same wells 

where lower VOC concentrations were observed.  The current DO levels are 

supportive of anaerobic degradation. 

 

 • Groundwater temperatures ranged from 17.5 to 22.3°C.  These temperature ranges 

are consistent with other sites where reductive dechlorination has been confirmed.  

Microbial processes generally increase with increasing temperatures.   

 

 • pH values ranged from 5.2 to 7.6 at the site.  It is generally reported that pH values 

between 5 and 9 are adequate for reductive dechlorination.  The pH measured at 

the wells inside the PRB (MW-43, MW-44, MW, 49, and MW-50) ranged from 6.8 

to 10.87, typically higher than the other pH values measured around the site.   

 

During construction of the PRB, a biodegradable slurry consisting of guar gum was used to 

support the trench while it was backfilled.  To ensure that the guar gum slurry had fully 

degraded following construction of the PRB in February 2005, samples were collected from 

the wells installed inside the PRB (MW-43, MW-44, MW-49, and MW-50) and analyzed for 
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total organic carbon (TOC).  The amount of organic carbon in the PRB provides a direct 

correlation to the amount of slurry still present in the PRB.  TOC samples were collected in 

March and November of 2005.  Table 3-4 shows the TOC concentrations detected during 

the 2005 monitoring events, as well as the concentrations from the 2003 baseline monitoring 

event.  The baseline sampling results show TOC concentrations below the detection limit of 

1.0 mg/L up to 2.4 mg/L in wells immediately upgradient and downgradient, respectively, of 

the PRB.  The following sampling events found concentrations between 2.7 and 140 mg/L 

in March 2005 and between 1.9 and 15 mg/L in November 2005.  These results indicate that 

the TOC concentrations have decreased since construction and are returning to their 

baseline concentrations.   

 

3.3 SURFACE WATER RESULTS 
 

The surface water sample analytical results from the quarterly monitoring performed in 

CY2005, as well as data from previous sampling events, are summarized in Tables 3-6 

(VOCs) and 3-7 (inorganics).  As mentioned in Section 1.0, samples were only collected 

during the first two quarterly events in 2005.  The results are presented in order from 

upstream to downstream sample locations.  A brief discussion of the data is presented 

below. 

 

3.3.1 VOCs 

 

TCE concentrations generally have decreased in samples from locations SW-12, SW-17, and 

SW-19 since the 2003 baseline sampling event.  TCE concentrations from sample location 

SW-9 appear to remain stable since the baseline sampling event. 

 

Total 1,2-DCE was analyzed during the 1993 sampling event, but is not on the current 

parameter list.  Rather, cis-1,2-DCE has replaced total 1,2-DCE on the parameter list 

beginning with the 2003 event.  Overall, cis-1,2-DCE concentrations have generally 

decreased at locations SW-12 and SW-19 since the second quarter of 2004, while the samples 

from locations SW-9 and SW-17 generally have remained stable since 2003.   

 



TABLE 3-6

RESULTS FOR VOCS DETECTED IN SURFACE WATER

Grenada Manufacturing Site
Grenada, Mississippi

Sample 
Location Sample Date

SW-22A 5/18/1993 0.001 U 0.001 U NA 0.002 U 0.001 U 0.001 U 0.001 U
SW-22B 5/18/1993 0.001 U 0.001 U NA 0.002 U 0.001 U 0.001 U 0.001 U
SW-22C 5/18/1993 0.001 U 0.001 U NA 0.002 U 0.001 U 0.001 U 0.001 U
SW-22 11/14/2003 U 0.001 U 0.001 U 0.002 U NA 0.001 U NA
SW-22 DUP 11/14/2003 U 0.001 U 0.001 U 0.002 U NA 0.001 U NA
SW-22 2/18/2004 0.001 U 0.001 U 0.001 U 0.002 U NA 0.001 U 0.001 U
SW-22 5/11/2004 0.001 U 0.001 U 0.001 U 0.002 U NA 0.001 U NA
SW-22 8/4/2004 0.001 U 0.001 U 0.001 U 0.002 U NA 0.001 U NA
SW-22 11/29/2004 0.001 U 0.001 U 0.001 U 0.002 U NA 0.001 U NA
SW-22 3/2/2005 0.001 U 0.001 U 0.001 U 0.002 U NA 0.001 U NA
SW-22 5/16/2005 0.0003 U 0.0002 U 0.0003 U 0.0005 U NA 0.0002 U 0.0002 U

SW-12 2/23/1993 0.001 U 0.099 NA 0.002 U 0.039 0.0017 J 0.0011 J
SW-12 11/14/2003 0.001 U 0.022 0.033 0.0018 J NA 0.001 U NA
SW-12 2/18/2004 0.001 U 0.001 U 0.001 U 0.002 U NA 0.001 U 0.001 U
SW-12 DUP 2/18/2004 0.001 U 0.001 U 0.001 U 0.002 U NA 0.001 U 0.001 U
SW-12 5/11/2004 0.00042 J 0.077 0.11 0.0047 NA 0.001 U NA
SW-12 DUP 5/11/2004 0.001 U 0.058 0.095 0.0028 NA 0.001 U NA
SW-12 8/4/2004 0.001 U 0.061 0.099 0.0035 NA 0.001 U NA
SW-12 11/29/2004 0.001 U 0.0018 0.0052 0.002 U NA 0.001 U NA
SW-12 3/2/2005 0.001 U 0.004 0.013 0.00064 J NA 0.001 U NA
SW-12 5/16/2005 0.0003 U 0.00089 J 0.0017 0.0005 U NA 0.0002 U 0.0002 U

SW-19A 5/18/1993 0.001 U 0.55 D NA 0.013 J 0.13 0.001 U 0.001 U
SW-19B 5/18/1993 0.001 U 0.5 D NA 0.014 J 0.13 0.001 U 0.001 U
SW-19C 5/18/1993 0.001 U 0.57 D NA 0.014 J 0.14 0.001 U 0.001 U
SW-19 11/14/2003 0.001 U 0.079 0.059 0.0033 NA 0.001 U NA
SW-19 2/18/2004 0.001 U 0.094 0.11 0.015 NA 0.001 U 0.001 U
SW-19 5/11/2004 0.001 U 0.049 0.062 0.0058 NA 0.001 U NA
SW-19 8/4/2004 0.00056 J 0.28 D 0.3 D 0.036 NA 0.001 U NA
SW-19 DUP 8/4/2004 0.00061 J 0.27 D 0.31 D 0.035 NA 0.001 U NA
SW-19 11/29/2004 0.001 U 0.011 0.0077 0.002 U NA 0.001 U NA
SW-19 3/2/2005 0.001 U 0.0085 0.015 0.00089 J NA 0.001 U NA
SW-19 5/16/2005 0.0003 U 0.00088 J 0.0032 0.0005 U NA 0.0004 J 0.0002 U

SW-9 2/23/1993 0.001 U 0.28 D NA 0.002 U 0.057 0.001 U 0.002 U
SW-9 DUP 2/23/1993 0.001 U 0.29 D NA 0.002 U 0.056 0.001 U 0.002 U
SW-9 11/14/2003 0.002 UD 0.12 D 0.083 D 0.0076 D NA 0.002 UD NA
SW-9 2/18/2004 0.001 U 0.051 0.034 0.004 NA 0.001 U 0.001 U
SW-9 5/11/2004 0.00031 J 0.11 0.07 0.0058 NA 0.001 U NA
SW-9 8/4/2004 0.001 U 0.15 0.11 0.0092 NA 0.001 U NA
SW-9 11/29/2004 0.001 U 0.059 0.036 0.0046 NA 0.001 U NA
SW-9 DUP 11/29/2004 0.001 U 0.06 0.037 0.0043 NA 0.001 U NA
SW-9 3/2/2005 0.001 U 0.034 0.045 0.0034 NA 0.001 U NA
SW-9 DUP 3/2/2005 0.001 U 0.033 0.042 0.0036 NA 0.001 U NA
SW-9 5/16/2005 0.0003 U 0.016 0.038 0.0068 NA 0.0002 U 0.0002 U

SW-17A 5/18/1993 0.001 U 0.16 D NA 0.002 U 0.059 0.001 U 0.001 U
SW-17B 5/18/1993 0.001 U 0.17 D NA 0.002 U 0.055 0.001 U 0.001 U
SW-17C 5/18/1993 0.001 U 0.17 D NA 0.002 U 0.058 0.001 U 0.001 U
SW-17 11/14/2003 0.001 U 0.096 0.065 0.0053 NA 0.001 U NA
SW-17 2/18/2004 0.001 U 0.05 0.032 0.0039 NA 0.001 U 0.001 U
SW-17 5/11/2004 0.00035 J 0.1 0.068 0.0072 NA 0.001 U NA
SW-17 8/4/2004 0.001 U 0.12 0.08 0.0063 NA 0.001 U NA
SW-17 11/29/2004 0.001 U 0.048 0.028 0.0035 NA 0.001 U NA
SW-17 3/2/2005 0.001 U 0.022 0.031 0.0024 NA 0.001 U NA
SW-17 5/16/2005 0.0003 U 0.0086 0.023 0.0033 NA 0.0002 U 0.0002 U
SW-17 DUP 5/16/2005 0.0003 U 0.0094 0.023 0.0038 NA 0.0002 U 0.0002 U

Notes:
U = Not Detected
D = Sample was diluted
J = Sample was estimated
X = Result associated with a laboratory 
        contaminant
NA = Not Available or Not Analyzed

(mg/L)(mg/L) (mg/L)(mg/L) (mg/L) (mg/L)(mg/L)
Xylene (total)

Tetrachloro-
ethene Toluene

Trichloro-
ethene

cis-1,2-
Dichloro-  

ethene
1,2-Dichloro-
ethene (Total)Vinyl chloride
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TABLE 3-6

RESULTS FOR VOCS DETECTED IN SURFACE WATER

Grenada Manufacturing Site
Grenada, Mississippi

Sample 
Location Sample Date

SW-22A 5/18/1993
SW-22B 5/18/1993
SW-22C 5/18/1993
SW-22 11/14/2003
SW-22 DUP 11/14/2003
SW-22 2/18/2004
SW-22 5/11/2004
SW-22 8/4/2004
SW-22 11/29/2004
SW-22 3/2/2005
SW-22 5/16/2005

SW-12 2/23/1993
SW-12 11/14/2003
SW-12 2/18/2004
SW-12 DUP 2/18/2004
SW-12 5/11/2004
SW-12 DUP 5/11/2004
SW-12 8/4/2004
SW-12 11/29/2004
SW-12 3/2/2005
SW-12 5/16/2005

SW-19A 5/18/1993
SW-19B 5/18/1993
SW-19C 5/18/1993
SW-19 11/14/2003
SW-19 2/18/2004
SW-19 5/11/2004
SW-19 8/4/2004
SW-19 DUP 8/4/2004
SW-19 11/29/2004
SW-19 3/2/2005
SW-19 5/16/2005

SW-9 2/23/1993
SW-9 DUP 2/23/1993
SW-9 11/14/2003
SW-9 2/18/2004
SW-9 5/11/2004
SW-9 8/4/2004
SW-9 11/29/2004
SW-9 DUP 11/29/2004
SW-9 3/2/2005
SW-9 DUP 3/2/2005
SW-9 5/16/2005

SW-17A 5/18/1993
SW-17B 5/18/1993
SW-17C 5/18/1993
SW-17 11/14/2003
SW-17 2/18/2004
SW-17 5/11/2004
SW-17 8/4/2004
SW-17 11/29/2004
SW-17 3/2/2005
SW-17 5/16/2005
SW-17 DUP 5/16/2005

Notes:
U = Not Detected
D = Sample was diluted
J = Sample was estimated
X = Result associated with a laboratory 
        contaminant
NA = Not Available or Not Analyzed

0.001 U 0.002 U NA 0.001 U 0.001 U
0.001 U 0.002 U NA 0.001 U 0.001 U
0.001 U 0.002 U NA 0.001 U 0.001 U

U NA NA U U
U NA NA U U

0.001 U 0.001 U 0.001 U 0.001 U 0.001 U
0.001 U 0.001 U NA 0.001 U 0.001 U
0.001 U 0.001 U NA 0.001 U 0.001 U
0.001 U 0.001 U NA 0.001 U 0.001 U
0.001 U 0.001 U NA 0.001 U 0.001 U

0.0002 U 0.0003 U 0.0003 U 0.0002 U 0.0002 U

0.001 U 0.002 U NA 0.001 U 0.001 U
0.001 U NA NA 0.001 U 0.001 U
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U
0.001 U 0.001 U NA 0.001 U 0.001 U
0.001 U 0.001 U NA 0.001 U 0.001 U
0.001 U 0.001 U NA 0.001 U 0.001 U
0.001 U 0.001 U NA 0.001 U 0.001 U
0.001 U 0.001 U NA 0.001 U 0.001 U

0.0002 U 0.0003 U 0.0003 U 0.0002 U 0.0002 U

0.001 U 0.002 U NA 0.001 U 0.001 U
0.001 U 0.002 U NA 0.001 U 0.001 U
0.001 U 0.002 U NA 0.001 U 0.001 U
0.001 U NA NA 0.001 U 0.001 U
0.001 U 0.001 U 0.00051 J 0.001 U 0.001 U
0.001 U 0.001 U NA 0.001 U 0.001 U
0.001 U 0.0008 J NA 0.001 U 0.001 U
0.001 U 0.001 U NA 0.001 U 0.001 U
0.001 U 0.001 U NA 0.001 U 0.001 U
0.001 U 0.001 U NA 0.001 U 0.001 U

0.0002 U 0.0003 U 0.0003 U 0.0002 U 0.0002 U

0.001 U 0.002 U NA 0.001 U 0.001 U
0.001 U 0.002 U NA 0.001 U 0.001 U
0.002 UD 0.002 UD NA 0.002 UD 0.002 UD
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U
0.001 U 0.001 U NA 0.001 U 0.001 U
0.001 U 0.00042 J NA 0.001 U 0.001 U
0.001 U 0.001 U NA 0.001 U 0.001 U
0.001 U 0.001 U NA 0.001 U 0.001 U
0.001 U 0.001 U NA 0.001 U 0.001 U
0.001 U 0.001 U NA 0.001 U 0.001 U

0.0002 U 0.0003 U 0.0003 U 0.0002 U 0.0002 U

0.001 U 0.002 U NA 0.001 U 0.001 U
0.001 U 0.002 U NA 0.001 U 0.001 U
0.001 U 0.002 U NA 0.001 U 0.001 U
0.001 U NA NA 0.001 U 0.001 U
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U
0.001 U 0.001 U NA 0.001 U 0.001 U
0.001 U 0.001 U NA 0.001 U 0.001 U
0.001 U 0.001 U NA 0.001 U 0.001 U
0.001 U 0.001 U NA 0.001 U 0.001 U

0.0002 U 0.0003 U 0.0003 U 0.0002 U 0.0002 U
0.0002 U 0.0003 U 0.0003 U 0.0002 U 0.0002 U

(mg/L) (mg/L)(mg/L) (mg/L) (mg/L)

1,1,2-
Trichloro-

ethane Benzene

trans-1,2-
Dichloro-  

ethene
1,2-Dichloro-  

ethane
1,1-Dichloro- 

ethene
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TABLE 3-7

RESULTS FOR INORGANICS DETECTED IN SURFACE WATER

Grenada Manufacturing Site
Grenada, Mississippi

Sample Location Sample Date

Mississippi and EPA
Aquatic Life Criteriaa

Acute 0.34 (III) -- 0.016 0.03
Chronic 0.15 (III) -- 0.011 0.0018

Mississippi Surface Water 0.024 (Total) -- 1.47 --
Human Health Criteriab

SW-22A 5/18/1993 0.005 U 0.0037 X 0.025 U 0.0053 X
SW-22B 5/18/1993 0.005 U 0.0042 X 0.025 U 0.0036 X
SW-22C 5/18/1993 0.005 U 0.0056 X 0.025 U 0.005 X
SW-22 11/14/2003 0.005 U 0.005 U 0.05 U 0.005 U
SW-22 DUP 11/14/2003 0.005 U 0.005 U 0.025 U 0.005 U
SW-22 2/18/2004 0.005 U 0.005 U 0.025 U 0.003 U
SW-22 5/11/2004 0.005 U 0.005 U 0.025 U 0.003 U
SW-22 8/4/2004 0.005 U 0.005 U 0.025 U 0.003 U
SW-22 11/29/2004 0.005 U 0.005 U 0.025 U 0.003 U
SW-22 3/2/2005 0.005 U 0.005 U 0.025 U 0.003 U
SW-22 5/16/2005 0.005 U 0.005 U 0.010 U 0.003 U

SW-12 2/23/1993 0.005 U 0.431 0.164 0.0039
SW-12 11/14/2003 0.005 U 0.033 0.025 U 0.005 U
SW-12 2/18/2004 0.005 U 0.005 U 0.025 U 0.003 U
SW-12 DUP 2/18/2004 0.005 U 0.005 U 0.025 U 0.003 U
SW-12 5/11/2004 0.005 U 0.43 0.025 U 0.033
SW-12 DUP 5/11/2004 0.005 U 0.18 0.025 U 0.015
SW-12 8/4/2004 0.005 U 0.018 0.025 U 0.003 U
SW-12 11/29/2004 0.005 U 0.013 0.025 U 0.003 U
SW-12 3/2/2005 0.005 U 0.005 U 0.025 U 0.003 U
SW-12 5/16/2005 0.005 U 0.005 U 0.010 U 0.003 U

SW-19A 5/18/1993 0.005 U 0.119 0.129 0.0033 X
SW-19B 5/18/1993 0.005 U 0.126 0.115 0.005 X
SW-19C 5/18/1993 0.005 U 0.13 0.116 0.003 X
SW-19 11/14/2003 0.005 U 0.0064 0.025 U 0.005 U
SW-19 2/18/2004 0.005 U 0.005 U 0.025 U 0.003 U
SW-19 5/11/2004 0.005 U 0.018 0.025 U 0.003 U
SW-19 8/4/2004 0.005 U 0.019 0.025 U 0.003 U
SW-19 DUP 8/4/2004 0.005 U 0.018 0.025 U 0.003 U
SW-19 11/29/2004 0.005 U 0.005 U 0.025 U 0.003 U
SW-19 3/2/2005 0.005 U 0.005 U 0.025 U 0.003 U
SW-19 5/16/2005 0.005 U 0.005 U 0.010 U 0.003 U

(mg/L) (mg/L) (mg/L) (mg/L)
Lead

Hexavalent 
Chromium

Chromium 
(total)Arsenic
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TABLE 3-7

RESULTS FOR INORGANICS DETECTED IN SURFACE WATER

Grenada Manufacturing Site
Grenada, Mississippi

Sample Location Sample Date

Mississippi and EPA
Aquatic Life Criteriaa

Acute 0.34 (III) -- 0.016 0.03
Chronic 0.15 (III) -- 0.011 0.0018

Mississippi Surface Water 0.024 (Total) -- 1.47 --
Human Health Criteriab

(mg/L) (mg/L) (mg/L) (mg/L)
Lead

Hexavalent 
Chromium

Chromium 
(total)Arsenic

SW-9 2/23/1993 0.005 U 0.169 0.032 0.0068
SW-9 DUP 2/23/1993 0.005 U 0.175 0.025 U 0.0058
SW-9 11/14/2003 0.005 U 0.0094 0.025 U 0.005 U
SW-9 2/18/2004 0.005 U 0.0054 0.025 U 0.003 U
SW-9 5/11/2004 0.005 U 0.0076 0.025 U 0.003 U
SW-9 8/4/2004 0.005 U 0.0055 0.025 U 0.003 U
SW-9 11/29/2004 0.005 U 0.0058 0.025 U 0.003 U
SW-9 DUP 11/29/2004 0.005 U 0.005 0.025 U 0.003 U
SW-9 3/2/2005 0.005 U 0.005 U 0.025 U 0.003 U
SW-9 DUP 3/2/2005 0.005 U 0.005 U 0.025 U 0.003 U
SW-9 5/16/2005 0.005 U 0.005 U 0.010 U 0.003 U

SW-17A 5/18/1993 0.005 U 0.084 0.035 0.004 X
SW-17B 5/18/1993 0.005 U 0.083 0.026 0.0054 X
SW-17C 5/18/1993 0.005 U 0.085 0.025 U 0.003 U
SW-17 11/14/2003 0.005 U 0.0095 0.025 U 0.005 U
SW-17 2/18/2004 0.005 U 0.005 U 0.025 U 0.003 U
SW-17 5/11/2004 0.005 U 0.005 U 0.025 U 0.003 U
SW-17 8/4/2004 0.005 U 0.0079 0.025 U 0.003 U
SW-17 11/29/2004 0.005 U 0.005 U 0.025 U 0.003 U
SW-17 3/2/2005 0.005 U 0.005 U 0.025 U 0.003 U
SW-17 5/16/2005 0.005 U 0.005 U 0.010 U 0.003 U
SW-17 DUP 5/16/2005 0.005 U 0.005 U 0.010 U 0.003 U

Notes:
U = Not Detected
D = Sample was diluted
J = Sample was estimated
X = Result associated with a laboratory contaminant
NA = Not Available or Not Analyzed
aBased on a hardness concentration of 50 mg/L as CaCO3
bFor human consumption of organisms only.
Values obtained from: Mississippi Commission on Environmental Quality Regulation WPC-2:

Water Quality Criteria for Intrastate, Interstate, and Coastal Waters
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Vinyl chloride concentrations from locations SW-9, SW-12, and SW-17 have remained rather 

stable since the 2003 baseline event.  The concentrations measured from location SW-19 

have generally decreased during the last few sampling events. 

 

1,2-DCA, 1,1,2-TCA, and benzene have historically not been detected in any surface water 

samples from the site.  In addition, toluene, xylene, PCE, 1,1-DCE, and trans-1,2-DCE have 

typically not been detected.  The exceptions are very low-level detections (0.0017 mg/L or 

lower) for each constituent.  The upstream location, SW-22, has consistently been below 

detection limits for all VOCs.  

 

Surface water quality criteria are not available for the monitored constituents from the 

Mississippi Department of Environmental Quality (MDEQ).  

 

3.3.2  Inorganics 

 

As indicated in Table 3-7, there have been no detections of arsenic in any of these samples, 

including those collected in 2005.  In addition, there have been no detections of hexavalent 

chromium or lead since the original sampling events in 1993.  The lone exception to this is 

the low-level detection of lead (0.033/0.015 mg/L) in SW-12 during the May 2004 sampling 

event.  Total chromium was not detected at any of the sampling locations in 2005.  In 

general, total chromium concentrations have been undetected or detected at low 

concentrations (less than 0.02 mg/L) in all samples except SW-12 since the 1993 sampling 

events.  Total chromium concentrations have generally remained stable since the 2003 

baseline event until 2005.  There were no metals detections in the upstream location 

(SW-22). 

 

As shown on Table 3-7, the MDEQ provides criteria for some of the inorganic constituents 

monitored during the surface water sampling, Aquatic Life Criteria and Human Health 

Criteria.  These criteria are only available for arsenic, hexavalent chromium, and lead.  The 

MDEQ has issued levels for trivalent chromium in surface water; however, since the surface 

water samples are not directly analyzed for trivalent chromium, those criteria are not 

included in Table 3-7.  The analytical data in Table 3-7 show that the human health criteria 
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were not exceeded in any samples.  The data also show that the acute aquatic life criteria 

have not been exceeded, except at one location during one sampling event.  In May 2004, 

lead in sample SW-12 was detected above the Mississippi and EPA Aquatic Life Criteria.  

This appears to be an isolated incident since there have been no detections since February 

1993 and both subsequent samples collected from that location show results below detection 

limits.  A comparison of the data against the chronic criteria shows that the level has been 

exceeded in the past, but only once since 1993 (lead at SW-12 in May 2004).   

 

3.3.3 QA/QC Results 

 

The QA\QC data collected for the VOC samples during the 2005 sampling events were 

satisfactory.  As shown in Table 3-6, the results of the duplicate samples were very similar to 

the results of their corresponding samples.  None of the constituents identified in Table 3-6 

appeared in any of the method blanks or trip blanks analyzed along with the water samples. 

 

The QA\QC data collected for inorganic analysis during the 2005 sampling events were 

satisfactory.  As shown in Table 3-7, the results of the duplicate samples were very similar to 

the results of their corresponding samples.   
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4.0 SUMMARY 
 
 
Based upon the results of the 2005 semi-annual groundwater monitoring activities at the 

Grenada Manufacturing site in Grenada, Mississippi, BC offers the following conclusions: 

 
• Samples collected from the groundwater wells upgradient of the PRB indicate that 

VOC concentrations generally remained stable between the baseline event in 2003 

and the 2005 monitoring events.  The concentrations of the samples collected from 

the four wells installed inside the PRB generally are much lower than the 

concentrations detected in the corresponding wells immediately upgradient.  

Concentrations of the samples collected from the wells downgradient of the PRB 

have mostly decreased since the baseline monitoring event.  These results provide an 

initial indication that, while the concentrations upgradient of the PRB remain stable, 

the PRB has been effective at reducing concentrations of the contaminants of 

interest downgradient. 

 

• Review of groundwater modeling data across the thickness of the PRB indicates that 

based on the VOC concentrations within MW-49, the monitoring well may be 

screened towards the front of the PRB and the results are not representative of the 

total PRB performance at this location.  It is suggested that the organic polymer 

slurry used during PRB construction may have not completely broken down; 

however, it is expected that PRB efficiency will improve over time within the 

location of MW-49. 

 

• PRBs have been shown to have the ability to decrease chromium concentrations in 

addition to VOCs.  Based on the results from the 2005 sampling events, the 

chromium concentrations upgradient of the PRB appear to remain stable.  The 

samples collected from the four wells inside the PRB had chromium concentrations 

lower than the concentrations in the upgradient wells.  Except for small detections in 

MW-14 and MW-47 for total chromium in November 2005, the total and hexavalent 

chromium results from the wells located downgradient of the PRB have either 

decreased or stayed below detection limits since the baseline sampling event in 2003. 
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• Groundwater samples collected during the November 2005 event were analyzed for 

bis(2-ethylhexyl)phthalate; however, the compound was not detected in any of the 

samples. 

 

• In 12 of the 17 monitoring wells sampled in 2005, cis-1,2-DCE, a daughter product 

of TCE, was found in higher concentrations than TCE.  Vinyl chloride, another 

degradation product of TCE, was detected in several wells within the upper and 

lower portions of the Upper Aquifer.  This provides primary evidence that 

biodegradation is occurring.  The field bioparameter results collected in 2005 

generally supported this conclusion. 

 

• TCE, cis-1,2-DCE, and vinyl chloride results from the surface water sampling 

generally continue to remain stable or decrease in concentration.  Concentrations of 

arsenic, hexavalent chromium, and lead remained stable with concentrations below 

detection limits during 2005.  For the first time since surface water sampling began at 

the site, the total chromium concentrations fell below the detection limits at all 

locations during both 2005 sampling events. 
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APPENDIX A 
 

FIELD SAMPLE DATA FORMS 
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APPENDIX B 
 

LABORATORY ANALYTICAL REPORTS 
AND 

CHAIN OF CUSTODY FORMS 
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